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Cell Processing: Selection and Expansion I 


413 413-1 

PRESENCE OF BETA 1 INTEGRA'S PREVENTS APOPTOSIS AND 
PROMOTES DNA SYNTHESIS OF CD34 SELECTED (EARLY) BUT 
NOT UN7RACTI0NATED (LATE) HEMATOPOIETIC CELLS IN 
STROMAL CULTURES. M3V *W . R. gaaffiiia. and Ai 
Deisscr^h LT.T. M.D. Anderson Cancer Center, Houston, "DC and the 
Yale Uaivenity School of Medicine, New Haven, CT. 

Early hematopoietic precursor cells (HPC) require interaction with 
stromal ceils (SC) and extracellular masix protein (ECMP) ligands to 
survive in in vitro culture. As these hematopoietic precursor ceils mange, 
or become neoplastic, they lose their dependency of these interactions 
and become free to circulate in the bioodsceam. We studied the effects 
of monoclonal antibodies to surface cytoadhesion molecules on the 
binding. DNA synthesis and survival of «riy and later HPC cells grown 
on SC. A monoclonal antibody for the alpha 4 bem I (A4BI) integria 
receptor dramatically reduced the binding and DNA synthesis of CD34 
selected (immature) but not unfrictionated (mature) HPC, and also 
increased the percentage of cells undergoing apoptosis from 12 to over 
50% in cc cultures of these CD34 selected ceils with SC. Addition of the 
soluble VCAM-l ligand, which bi inds to the A4BI vector, also produced 
the same effect, showing that the A- 31 integral receptor was fmcticnaL 
Addition of die VCAM-l monoclonal antibody to these cocultures had 
the same effect showing that the VC AM- 1 ligand engages the A4BI 
receptor for this apoptosis rescue function. AML cells were not sensitive 
to this apoptosis rescue function, nor were mature normal cells. 
Measurement of the level of the A43 1 receptor on immature and mature 
hematopoietic cells showed that this loss of dependency on SC for 
binding was not due to downreguiation of die re c ep t or levels. This 
suggests that a functional change in the A43 1 receptor occurs during 
hematopoietic differentiation, and during the evolution of AML. These 
results may lead to methods of conrciling the survival of these early cells 
for in vim expansion and growth. 
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Regulation of Gene Expression: Myeloid Cells 
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EVALUATION OF DENDRITIC CELL (DC) LINEAGE 
COMMITMENT OF HUMAN CD 34“ CELLS WITH DC-SPECIFIC 
mAh CMRF-44. T. MA Rehss. * gflOt 3X. 

Keenan. and K Auditore-Hirareaves * CeUPro, Inc., 2CZI5 26* Ave. 

Sc Bothell WA 

CD 34* haematopoietic stem ceils were isolated from mobilized 
ieuicapheresis products by using CE? RATE SC stem ceil concentration 
system, followed by depletion of contaminating macrophageVmonocytes 
by using CD 1 4 magnetic beads. CD24* ceils were then incubated in the 
presence of GM-CSF alone or GM-CSF plus TNF-aipha in the medium 
supplemented with 10% FCS, ar.d their maturation into DC was 
followed by Sow cytometry using mAh CMRF-44, which recognizes a 
DC-specizc differentiation Ag. Following 3-day incubation in the 
presence of GM-CSF plus TNT-alcha, CD34*" 1 *, but not CD 3 4^ , 
population quickly acquires CMRF-44 Ag expression forming 
CD34 k " , “CMRF-44 k,# * population. These double positive ceils, which 
represented approximately 4C% of die total population, then gradually 
lost CD34 expression by day 3, resulting in non-adherent CD34- 
CMRF44*CD14‘ ceils. Incubation of CD34* cells in the absence of 
cytokines or in the presence of GM-CSF alone did not induce the 
expression of CMRF-44 Ag in CD34* ceils. CMRF-44 ceils also 
expressed high levels of surface class II molecules. Consistent with the 
maturation of CD34* cells into DC surface phenotypes, incubation of 
CDj4 * ceils in the presence of GM-CSF plus TNF-aJpha also induced 
changes in their cellular morphology and functional activities. After 
incubation with GM-CSF plus TNF-ilpha for 6 days, small, blast-Ske 
CD34* ceils acquired characteristic DC appearance: large, irregular- 
shaped ceils with abundant cellular projections and irregular-shaped 
nuclei. These ceils were exnemeiy stimulatory in primar/ MLR when 
compared with CD34* cells before incubation or with CD34* ceils after 
incubation in the absence of cytoldr.es. Abilities of these CMRF-44* 
ceils to present Ags and their surface phenotypes such as the expression 
of accessor/ molecules are currently under investigation. The ability to 
generate DC by culturing stem ceils ex vivo may lead to 
immunotherapeutic applications of these cells. 
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Cell Processing: 


Selection and Expansion I 
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KINETICS OF LONG TERM BONE MARROW CULTURE-INITIATING 
CELL O.TCIC) AMPLIFICATION DURING CULTURE OF CD 34- 
BLOOD PROGENITOR CELLS fSPC) AT A CLINICAL SCALE. 
MfifcSS * i Winkler.* A. Oarhe.* G ScTalIz.* WLLinEC.* R. Mgr.g?yman n 
and ^ H^schier. Experimental Hematology Croup, Department of 
He mat j logy and Oncology. University Medical Center. Freiburg. Germany. 

Results from animal studies indicate that both shun term and lung term 
hematopoietic reconstitution from bone marrow aplasia are mediated only 
by a small subset of very primitive progenitors. These cells should therefore 
be maintained or. optimally, amplified in ex vivo cultured transplants, la this 
study. SPC from cancer piuents mobilized by combination chemotherapy 
and G-CSF were enriched for CD34- ceils by imraunoaffinity selection and 
subsequently cultured in serum free medium at 37GC for 1 4 days. Cultures 
were supplemented with 100 ng/m! rh SCF. 100 ngfml CL* 3 and in addition 
either FLT3 Ligand (FL) at 300 ng/ml. or IL-6 (100 ng/mi). Small scale 
experiments (3 x 10E4 CD 34+ cells in weal. n*6) were cultured in l ml 
cultures, clinical scale cultures (3 x 1GE7 CD 34-- ceils in total. n»2) in 100 
ml flask cultures with no feeding. Ex viva expanded cells were analyzed for 
LTCZC content by seeding on Dexter type preformed irradiated allogeneic 
stroma using limiting dilution into 20 to 25 iOOfii replicate cultures per 
dilution step and readout on day 42 ^Pettengeil et al. Blood 84. 3033). Time 
course analysis of LTC1C during ex vivo culture of CD3~ cells in the 
presence of SCF, IL-3 and FL revealed an initial decline of LTCIC to values 
of one third of input LTCIC by day 2 of ex vivo expansion, concomitant 
with a decline in the number of granulocyte- macrophage colony focming 
ceils (GM-CFC) and total nucleated cells (TNC). Subsequently. LTCIC 
expanded by a factor of 7.4 to 26 in small scale cultures by day 10 to 14. In 
clinical scale cultures. LTCICs amplified 6.9 and 9.5 fold, teaching plateau 
levels between days 6 and $ after initiation, and declined to input values by 
day 10 to 14. In parallel, from day 2 to day 10. GM-CFC expanded 82 fold 
and TNC 27 fold in the clinical scale cultures. Parallel clinical scale cultures 
using SCF. IL-3 and CL *6 revealed a similar ume course of LTCIC. GM-CFC 
and TNC. however the absolute numbers of LTCIC generated was 3 fold 
lower than in SCF. IL-3 and FL supplemented cultures. These data indicate 
that amplification of LTCIC for transplantation purposes is feasible at large 
scale. However, depending on the cytokines used, up to two thirds of input 
LTCIC may be lost within the first 4g hours of ex vivo expansion and only a 
sub fraction therefore contributes to the expanded LTCIC. 
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SECL'SNTU;. CC34* ANC CCa- CcU. SELECTION PROM 
LEUKAPHe=E3iS COMPONENTS. LJ. .VL-Seach *. J.FCi-v * K.C. 
Andersen . Sana-? arber Cancar Insaua. >-ar/ard Mecicai Schcci. Ecstoa MA 
Allogeneic peripheral bleed p'cgsr*:rr cut [F5-C) transfuses restore 
hematccaes.s after myaicaetacve T.trar/. and ailcgeneic dcnor ’ymphocyte 
infusions XU ^ave teen sncwr ;o pncuea a gra.-t-versus-JeuKemia effect. 
CC34* cait nnenec comccnems ressnststuta hematopoiesis as •acidly as 
unsaiectec r2?C$. while CC**- 7 lymcrccytes havt teen implicated in the 
pathogenes;* zt the graft-versus eukemra affect. Wa tas;ad the ‘aasibtfity of 
sequential «?: action of C034- arc CC— ceil enricrad fracbans from aliauots 
of five auiccgcus teufcaeneresis co r.ccr.ents. ah patterns har received 
GC5P wi th cr without chemoth erary fc? PSPC mccmqaticn. CC3*- calls wars 
saitctad fro rr. a meoian 3.0 x to* mononuclear sails using tfta CaitPro (Soman, 
WA) Capra:* LC call separation system. Without washing or other 
manipulaDcn. all calls in ma CZ 24 dec.ttad fracosn (median 4.3xto*. range 
0.3- 1 0.Oxt C 1 ; wars than incucarad wnh ma appropriate antibodies for C04 
saiactien arc passed through a word LC column. 



Start fraction 
Puri tv (%\* 

C034 tnntfiBd 
Purity r.i 

C034 dtpltttd” 
Purity (%> 




- 

CD34 

4 4 /0.t-11.0t 

50.5 n 4.J5.3-, 

1.3 '0. 1-5.4) 

CD3 

3.2 0.3-32.3) 

:.4 iC. 4-3.3) 

3.2 (0.7-30.3) 

CD4 

-.5 2.3-70.0) 1 0.4f0.2-:.5l l S.1 10.0-33.0) 1 

C 03 

3.3 IO.M2.3l 

G.i ro.:-:.3> 

2.5 i0.2-12.fli 1 

NKH1 

2.5 <0.3-33) 

1.3 <0.2-1.21 1 XT M .0-3.0) 1 


C34 enriched | C04 anrichad 
Purity (%) 1 Yield r.) 

C04 anrichad 
Call number fxlO*) 

1 1 


W8C 1 | 

9.3(7.5*25.2) 

C034 1 0,4 (0.0-1 .6) 1 0.1 (6.0-5.11 

Q.Q (0.0-0.21 

COO 1 33.3 (69.7-97.3) 1 47.9 tO.3-1C9.31 

6,3 (5.2-24.5) 

C 04 1 55.0 (76.7-37.21 1 53.7 (13.3-53.01 

8.5 (7.2-24.5) 

COS 1 3,7 (0.4-4. 1) 11.3(0.5-3.4) 
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*AU values are median (range) "Start traction for CQ4 saiacoon 


This study csmonstratas that high purr?/ C03^ calls and C04+ ceil anrichad 
fracdcns can Pa isolated sequentially from ttukapheresis components. In 
addition. CCS* lymphocytes, trrcticarad n graft-versus-host disease, art 
depleted in me course of both positive selector) procedures. This approach 
eouid' decrease the number of doner procedures by providing separate 
C034* and CCa*. enriched peculations for P5?C transplantation and donor 
lymphocyte infusion from the same laukaoharasis component 
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A MCLTT-CSNTER phase :i TRIAL CF CD-34- PERIPHERAL blood stem 
CELLS i?9SO AND HIGH DOSE CYCLOPHOSPHAMIDE (CY). VP-14, 
CARSCPLATIN fC8) AND TOTAL BODY IRRADIATION (TBI) FOR 
RECURRENT NON-HODGKIN'S LYMPHOMA (NHL). T_ T a 

B*m%w * v^wfivieH. I W»!ev Q **»;-*. y *3?P»f«v? 9 C 

nV-^T- L'N'C School of Medicine, Chapei Hill, NC (TSJW.3P). Bowman Gay 
School of Medicine. Winston Salem. NC .?DH) W'whington University School of 
Medicine. 5l Louis. MO (R3.JD). Mesial College of Virginia. Richmond, Va 
(SY) and Cell-Pro, Inc. BoiheiL WA (KC.CV 

Higii-dase therapy with P3SC support for recurrent NHL Is curative for a 
proper-: n cf patients. Despite this treaerset. 50% or more of such patients relapse, 
nec e ssitating the development of more effective conditioning regimens and. possibly, 
methods far P3SC selection and turner mil purging. This report desenbes an 

intensive treatment regimen that includes Cy 6 g»m*,VP-l6 M g/m*. Cb t g/m“. 
and TBI l ZOO cGy with CD-U selected FBSC using the CEPRATE* SC Stem Cell 
Coneerenson System. All but 2 patterns urdweat PSSC mobilization with C 2J 

j m*. Prednisone 100 myd x a and G-Car 10 ug'kg/d. Up to 6 soiiections were 

permuted :o obtain a minimum of 2 x 10* selected (postprocessing) ceilikg for 
reinfuswa. Unprocessed resen t PE SC or marrow were also obtained. 50 patterns 
with lew C5), intermediate (22), or high grade (3) NHL were enrolled at 4 
iiaaamcrj senveen 3*95 and 7-96. Metiua ige was 53. d prior regimens. 2. (range, 
1-6). and :5 pts hod marrow invohemem. 31 pis have been mobilized, received the 

-ondiucruzg regimen, and were infused wtis a median of 3.36 x 10 6 CD-34 ceils/kg. 
IT pts (34%) did not pro ce ed with ccccraaing and were inevai liable due to poor 

mobilisation and CD-34 yields less thas 2 x tlAkg. One pt was unable to receive 
T3L but mobilised adequately and is evaluable for engrafunem with a non-TBl 
regimen and one patient with a low eaa&u ejection fraction did not proceed with this 
regimen the good and poor mobilizes were not significantly different (impure 
d t-testi in ameum of prior chemotherapy or XRT. age, incidence of marrow 
involvement or histology. Serious totemties included 2 treatment related pulmonaxy 
deaths (ARDS, alveolar hemorrhage). one grade 4 sepsis syndrome, and one culture 
negative septic death which occurred after ceuaophil cngnftznem in a man who was 
discharged and readmitted 52 days post trees? lam. All petxems recovered ****?*** 
neutrophil counts (median U days to ANC>900, nags 9-20), and all but two 
recovered platelets to > 20.000 (median 23 days, range 10-154). These 2 patients 
received unprocessed PBSC or back-up marrow 90 and 154 days post initial 
reiflfbsica. Four pcs required more dree 50 days to achieve platelet counts > 
20.000/ul a Spearman rank correlation of .06 was observed between the 4 of infused 
CD-34 ceils and platelet recovery. With a median fo flow-up of 6 months. 3 pts have 
progressed and 25 of 3 1 remain pro gross: cn-frea. This approach is feasible in the 
majority of pts with NHL, including tiuse with extensive pnor therapy and marrow 
iitvohcmera. Mobilization is difficult in up to a third of patients, however, and 
delayed platelet recovery can be seen despiro infusion of adequate 4s of CD-34 cells. 
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HIGH FREQUENCY OF COMPLETE DONOR CHIMERISM 
FOLLOWING ALLOGENEIC TRANSPLANTATION OF 
CD34- SELECTED PERIPHERAL BLOOD PROGENITOR 
CELLS fALLO PBPCT/CD34-) J A. U-ba.no.?<?irja « . 

M. c. Sjstm. N. CariT.tr-. C. Vzrirxz '. S. McCrr, *. and 

E. Mcr^-ni. Department of He.T.atolojv. Kssjtal Conic. University of 
Barcelona. Spain." 'Desanirenc of Ke.-nrciogy. St. James's Hospital. 
Trinitv College. Dublin! Ireland. 

Ex vivo T-cell depledon (TCD) of ±t grer: has beer. associated with a 
high rate (up to 3Q%> of mixed chiisressr. The dose of mmspianted 
progenitor ceils is considered to be an imrenan: factor in promoting 
complete donor chimensm in the TCO set-r.g. An advantage of G-CSF 
mobilised P3PC for allogeneic transplanted::: is the high number of 
progenitor ceils obtained. We have prospeedvaly studied, using a highly 
sensitive technique such as the PCR amplification of polymorphic short 
tandem repeats sequences (PCR-STR), the chimeric status in 3 patients 
receiving *aUo?SrCT/CD34- from KI_A.-uter.dcai sibling donors. Eight 
patients (5 male) with i median age of 32 veam (mage, 22-47), with AML 
(n=3), ALL (n*L). CML (n*2), CLL (a*!;, and RA£3t (n-l), were 
conditioned with cyclophosphamide (120 mg kg) and T3I (13 Gy in four 
fractions). Tne asheresis product was pariaily T-ceil depleted, by the 
immunoadsorpdon avidin-biodn tnedwd (Creme SQ. ‘The median 
number of CD3-* ceils and CD3* cells infused was 4,3 x 10*/kg (range, 
i.9-d,9). and 0.5 x lO/kg (range. 0J-L0), reoecriveiy. Molecular 
analysis of engrarcnenc was done using PCR-STR in peripheral blood 
samples. Six STRs were analysed: FES, v\VrA3I. KUMTHOt. F13A1, 
CY?19, and ApoA2. The sensxrivicy for derecang the recipient ceil 
population was £.0,1%. The follow-up was berween 6 and 13 months, 
and at leas: three samples after transplant were analysed for each patient. 
Mixed chimerism was detected in 2 of 3 (2 i%) parieacs; these rwo patients 
relapsed at S and 10 months after transplant, respectively. The remaining 6 
patients show complete donor chimerism and re in clinical remission after 
a maximum follow-up of 13 months (range, 6-13). These resuia suggest 
that in patients receiving alloPBPCT/CD54- a high frequency of complete 
donor chimerism u achieved probably because of the high number of 
progenitor cells administered. 
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AUTOLOGOUS TRANSPLANTATION (A 7) OF CD34- PERIPHERAL 3LOOD 
PROGENITOR CELLS <P3PC) AFTER DOUBLE (D) HIGH COSE CHEMO- 
THERAPY (HOC) IN MULTIPLE MYELOMA (MM) IS FOLLOWED 3Y 
SEVERE IMMUNODEFICIENCY <ID) AND HIGH PRODUCTION OF INTER- 
LEUKIN-6 (IL*4) RELATSD-C ACTIVE PROTEIN (CRP) REQUIRING 
ADDITIVE IMMUNOTHERAPY .171. JF Rossi, S, U*outTe. « N. Fcxucux. * 
ft X. Sw/ C. E*bHY«/ P Utrv. - J de Vc?os.« V Ci odgviia,* ZJL 

Lu. * 5 'Ceia . Hematology-Oncolo^-'. L'ftnenicy Hospital, Montpellier France. 

In MM. HDC with At compared :c conventional C represeno a major advance 
in this disease, with better complete response (CR) (-2 vs 5%) and survival (52 vs 
12% at 5 years, y). With DHDC, CR reached 50% or more with potential benefit on 
survival, a major problem of AT is is invasion of tumor cells. Dramatic reduction 
of tumoral contamination has been trained with CD34 purification of P3PC 42 
unprsviously treated patients (pcs) with advanced MM (22 males, 19 remaies) were 
included in chin study (30 stages (s ill 5 ill. I si. £ plasma ceil dyscnsias). 20 pts 
under 50 y had DAT and 22 pts ber* ten 60-65 y had single (S) AT. all with CD34 
PSPC AH the pts had 3 cycles of VaD. followed by HD cyclophosphamide (4 
gm*) with G-CSF for mobilization. 1-2 VAD cycles before HDC.meiphan (M) HD 
(WOmg Total Body Irradiation (73 1:3 Gy) for SAT pts, and MHD followed by 
a 2nd HDC (MHD^TBI) for DAT pa. Acually, 19 pts ended treatment (-14 in the 
next 2 months, m) and were evaluable. Sx!0* CD34/kg (range : 5 -42x10* CD34/kg) 
were collecud after mobilization (median -1.5 apheresis (A), range: 1-4) for the 2 
groups of pts. For optimizing collecricn. cumulating PB CD34+ cells were checked 
every* day when pt was in aplasia. Predichve number of CD34* cells in A was 
calculated for a 5 -hour period of A (m.sdian-5 blood volumes). A was made as 
soon as die predictive number of enlisted CD34-* cells was superior to 10.10*1cg 
in 2 A. Purification of CD34* cells was made with CEPRATE columns (CellPro) 
and CD34 purity after process ranged from 55% to 95% (mean-S5.4S%) with a 
median of 3x1 0 1 CD34* reinftiscd cells. The log-reduction in AT of tumoral ceils 
was 3-4. Hematologic recovery wag L3 days for 500 neutrophils/mm* (7.3 for 
MHD. I0.4d for MHD^TBI) and ail die pts achieved an unmnsftiscd platelet count 
greater dun 20x!0 , /L. Days of hosuiniizarion ringed from L9.8d for SAT. 19. Id 
for MHD/ DAT and 2J.4d for MH>73t/DAT. The 2nd AT was made after 
hemamlogic recovery (median-3m ber*eta the 2 HDCs). 6 pts (31%) were in CR 
(3 in each group). Very good response (>90% reduction) was seen in 4 additional 
pts. Severe viral infections were observed for 4/9 pts after the 2nd AT at median 
d35 with resospiolizariott. Gicuoang CD4^ ceil count was reduced (lower 
count- 1 l;om’ ( reaching 100/mm* after 120d). CRP peaked at 44mg mL after the 
1st MHD and at 56 mgrinL after the lad AT. T cell repertoire was evaluated for 1 1 
- pts. at d frgpiMif god every 3m. showing important variation. ID, high EL-5 
production oeeuring on tumoral residual disease required IT. 


“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 88, No.10, Supplement 1, pg,132a 



New Approaches to Gene Transfer/Therapy 


53S 535-1 


GENERATION of novel CELL SURFACE TRANSMENSRANc-CONTAJNING 
SUICIDE “.'SION GENES: STRUCTURE. FUNCTION AND EXPRESSION IN 
NM373 CELLS. T CELLS AND T CELL LINES. A ffirratson* ajbaittS*. Jl 
Sands *. lid 1 DtPxrrio. Washington Uaiv School of Medicine. St Louis. MO. 53110. 

Tie use of smdde gene (SCj-conamiag T ceils to coaorni G*KD bas been 
problesacg due to inefficient methods of T ceil transduction, selection of m&sdueed T 
cells and ’j a tide of informative animal model systems. Since seiecucn of nansdmad T 
cells with asnayda is extremely i aefScua c some investigators have attempted to co- 
express SC's with a surface epitope tag. Unfortunat e ly, the subsequent selections 
usually require sterile cell sorting, resulting in tow yields. In addition. ceQuiy 
expression of SO and surface epitopes often becomes uncoupled due to 'promoter 
.silencing.' In order to ovai xm e these obstacles we have cons triced a series of ftzson 
SGs in the human CB3-J extracellular and sinsacobrane domains have been 
joined in-iraae via a 17 AA linker to me first (CD34-T3Q or second ATG (CD34- 
ATK) of HSV thymidine kinase (T3Q and to the first amino aod of E. coli cytosine 
deaminase (C034-CDA). Afar tigadon into the LXSN retroviral vecar. high hter 
eccoczcpi: and amphotropic packaging «sacts were generated and used to transduce 
NIH3T3 cfils. as well as primary T ceils and T cell tinea from both mouse fCTLL-2) 
and man ,'uricat). Tnnsducnon eSceaclss in pnmary murine and human T cells ranged 
between *-35?#. The extracellular domains of these fusion SGs are strongly expressed 
on the ceil surface, and cells expressing these fusion SGs can be selected with high 
yield and purity on a Cepnu™ CD3-* affinity chrom at o graphy s et eca on column or by 
sterile ceil sorting, without the need for neemyrin selecdon. 

Cones of transduced NTH3T3 ceils selected for high expression of CD34-TK 
by FACS die rapidly in response to the prodnif gaacyeiovir (COO (Id;o * 5 aM). 
Cells transduced with the CDj-t-CDA fusion SGs are equally sensitive to the kilting 
effects of 5rC (Tdjo 50 uM>. as are cells transduced with the wild :>pe E. coU CDA 
Although all three fusion constructs are strongly expressed oo the cell surface of 
NIH3T3 and T cells, the CDM-ATK cons suet is ICO-fold less sensitive to GCV. 
Approximately 0.0001-0.0002% of NTH3T3 cells overexptessinj CD34-TJC 
ososistently survive the effecs of GCV. These resistant cells continue to express high 
levels of ±e fusion 5G. as detected by FACS. The mechanism of resistance remains 
unknown. [& order to further improve the functional aedvity of these fusion SGv we 
have mutated the active site of TX in a similar fashion to that previously desalted 
(Black « al. ?NA$, 93: 3525. 199$). 

h addition to cesong these cooscnca in murine bone marrow mansplant 
models we are also attempting to direa die high level expression of these fusion SGs 
in the T cell compartment of transgenic mice using the human CD2 and hu m an 
gnnzyve 3 T ceil targeting v e emrs. These mice can then be used as donon for both 
syngeneic and allogeneic transplantation, ensuring that 100% of the T ceils are 
genetically manipulated. These mouse models will allow os to test the ftmedon. 
trafficking efficiency of prodrag* induced killing and immuaolofic clearance of (he 
fusion SC* -expressing T ceils. The generation of single fusion cDNA's which fu nct i on 
as both s selectable surface epitope tag as well as potent SGs may overcome many of 
the obstacles inherent in attempting to control GvHD via genetic manipulation and 
prodrug -induced abia&on of allogeneic T cells. 



t 
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Thrombosis: Predisposing Causes and Clinical Management 
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THE EFFECT OF FLT3 UGAND ANC/OR C-KIT LIGAND ON 
THE GENERATION OF CENCRiTIC CELLS FROM HUMAN 
C034* BONE MARROW. E.Maraskovskv ’. E. Roux V M, 
TscaaV H.J. McKenna*. K. ErasatV S O LvrranV ELS, 
Williams. (Intro, by D*£. Williams) Immunex Corporation, 
Seattle, WA. 

There is growing interest in generating dendritic cells ex 
vivo for use as tumor or infectious disease vaccine adjuvants. 
However, the isolation of large numbers of functionally mature 
dendritic ceils has been hampered by their low frequency in 
blood, accessibility of lymphoid organs and their terminal 
stats of differentiation. Fit3 ligand (Rt2L) is a recently cloned 
hematopoietic growth factor wruch affects enriched populations 
of hamatopoietic stem and progenitor cells, whilst having little 
apparent effect on more mature ceil types. The effects of fit3L 
compared to c-kit ligand (c-kitL) on the ex vivo generation of 
functionally mature dendritic ceils from CC34* human bone 
marrow precursors was investigated. Functionally mature 
dendritic cells can be generated in vitro from CD34+ bone 
marrow progenitors after 2 weeks of culture using GM-CSF, 
1L-4 and TNF-a. Approximately 60-70% of the resultant C8lls 
are H LA-DR*, C086* with 40-50% of ceils also expressing 
CO la; markers suggestive of the dendritic call lineage. The 
addition of either flt3L or c-kitL increased the total number of 
ceils obtained with GM-CSr, il-4 and TNF-a a further 6-7- 
foid; whilst the combination of flt3L and c-kitL resulted in a 
U-13-fotd increase. The addition of flt3L or c-kitL did not 
significantly affect the percentage HLA-OR+, 0086+, CD1a+ 
dendritic ceils; but did increased the total number of CDla+ 
cells by 5-fold with fit3L, 6.7-fold with c-kitL and 11 -fold when 
used in combination. Dendritic cells generated in the presence 
of ftt3U and/or c-kitL presented alio » antigen as efficiently to 
allc-donor T cells or Tetanus Toxoid (TTX) to TTX-specific 
autologous T ceils as efficiently as dendritic ceils expanded 
with GM-CSF, IL-4 and TNF-a alone. This suggests that flt3L 
can be used in combination with GM-CSF, iL-4 and TNF-a 
as well as c-kitL to generate large numbers of functionally 
mature dendritic cells ex vivo. 
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TRANSFORMING GROWTH FACTOR (TGF)-8ETA 1 INHIBITS 
GROWTH OF MAMMARY CARCINOMA CELLS DURING EX VIVO 
CULTURE OF CD34+ CELLS. A. SevnioaigH. - A Gir^e. - £L' 

Behnn?;r.* R MarteUminn. BaaiSHHt- Department of 

Hematolcjy/Oncology. University Medical Center, Freiburg. FRG. 

Although me incidence of contaminating mammary carcinoma celts in 
blood progenitor ceils (BPC) transplants has been reported to he lower chan 
in bone narrow, data from several groups indicate the presence of residual 
malignant cells within autologous BPC preparations. We assessed the 
potential cf TGF-beta 1 to influence proliferation and survival of mammary . 
carcinoma cells in the presence of a combination of InterleukuKlLM beta. : 
0.0. ILO. c-iut Ligand (KL) and Erydwpoiecin CEPO), which can be used 
tor ex vivo culture of BPC. Hematopoietic cytokines ft.* I beta. 1L0. 1L*6. 
KL and E?0 (I36K E), added to the optimal growth medium of MCF-7, 
40 IX. MDA-MB-468. SK-BR-3. T-tTD. MDA-MB-453 and MDA-MB-231 
mam mar- carcinoma cell lines reduced cdl growth in 6/7 lines over a culture 
period of: weeks by a median of bl.Sft (range. 41.5 - 96.5ft). However,, 
this effect was reversible since in 3/3 cell tines that were subsequently allowed 
to regrow in single cell cultures in optimal growth medium, clones ‘ 
reemerged from about 80ft of cells seeded. If TGF-beta 1 (30 ng/ml) was 
present alone during a 14 day culture period, ceil growth was inhibited by 
57ft or in 4/7 cell lines. If both TGF-beta 1 and 136KE were present, growth 
was reduced in 7/7 ceil lines by 72ft (range. 3tft to 97ft). Moreover, the 
surviving cells displayed a more differentiated morphology, with an 
decreased nucleus to cytoplasm ratio (5/5 Unes). In single cdl donogenic 
assays subsequent to exposure against hematopoietic growth factors plus 
TGF-beta 1. only 7ft of the surviving MCF-7 cells were able to regrow over 
periods of 20 to 50 days. At the same time. TGF-beta 1 permitted ex vivo .. 
expansion of colony forming cells granulocyte-macrophage (GM-CFC) 
from CD 34+ BPC at similar rates as control cultures using 136KE. and 
maintenance of long, term bone marrow culture initiating cells (LTCIC) as 
assayed by limiting dilution analysis in Dexter type long term bone marrow 
cultures. These data indicate that selection of growth factors during ex vivo * 
purging cultures of CD34+ BPCs may influence the survival ctonogenicicy, ' 
and differentiation status of contaminating breast cancer ceils. 
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CCMrARATtVE ANALYSIS CF C33A* SELECTED ANO CAMPATH 
TREATED SONS MARROW EVALUATION OF T-CSLL CONTENT 
ANO PROGENITOR PROUFERATiVS POTENTIAL. E. C:ar»g ' • M vj 
: J M CamiaftTA Oak !*»*' ird D V Pgm-Mcn ' 2‘ 'Insotunon a f 
Transfusion Sciences and *The Acyal Hcscttai tor Sick Children. Br.stct. U K. 

C*: *-on of T-ceils Arm 8M gra*s reduces the incidence and seventy of 
gra^vtrsus-hoat disease (G7H0) but graft rejection and reiecse ia 
increased. implicating T<«ils in the graft-versus-Jeukaemia (GVl) effect The 
opema* T<a« concantranon wre can induce a GVL effect without the 
devlcsment of > grace 2 acuta (ajGVHD m man has net scan established 
We -sasared a procedure that stiectc C03*i«* ceils might provide adequate 
ces'ecrn of T-iymenccyrss arc arid this initially using a mini-column 
system (CSPRA72 t LC. CeiiPm). Wa evaluated 11 SM samples from 
ncrmn donors following C034* ceil sweeten and compared mesa with in 
vrtre ZampatfMM Mad seated samples (n*<). The recover/ cf C034* calls 
and T 9 quality of !he product was evaluated by measuring me concent of 
prm.r-e stem cells (LTC’C) and committed preganiters (CFU-GM and 3FU- 
6} using standard long term and memyfeaflulcsa assays. T-ceii cecleticn was 
estmarac using flew cytemetr/ and Sit fracuanc/ of pretiferaertg T-ceiis 
datermr.sd using a limiting dilution assay (LOA). The recovery of CZ24+ 
ceils. CFU-GM. BFU-S and LTCIC was 53 s 11%, 44 ± 12%. 42 ♦ 13% and 
12C t 7C% raapactivaiy in (ha CC34* call enriched product (n*ii) as 
compared to 50 ♦ 7%, 78 z 19%. 78 1 18% and 82 ♦ 49% in. the Gamaatft 
tret:*: samples (n*5). Analysis of C03* ceil content suggested equivalent 
T<e!l casiadons (99.8 z 0.2% in die C034* ceil amichad and $3.4 z 1.9% in 
the Carnpam seated product) hewavar the LOA confirmed a mean 
prctifarasva frequency of 1: 844 fer the CO 34* cat! annehad product (n«5) 
anc 1: 2702 tor the Campath treated samples (n*S). CHntcal data obtained 
from 4 unrelated doner (UD) 8M harvests processed on the CSPRAT5 9 SC 
system compared wan with the laeoratsiy medal in terms cf CQ34+ celt 
recover/, purity and progenitor proliferative capacity. With a mean T-csd 
depieten of 99.2 z 0.2%. lha mean CD3* call infusion to recaems was 0.49 
Z 0.4Q z I0 4 cei!s/kg. Three of 4 parents developed aGVHO > grade 2. In 
esmeanson, with our standard T<e»l depleticn protocol {in vitro Campath* 
1M) tor U0-6MT, of 15 patients (matched fer age end disease status; mean 
CC3* cell content 1.76 • 204 a tC*;kg • to 93.07 ♦ 298% T-cell depletion) 
7 developed grade 1 and 1 deveiesed grade 2 aGVHO. The discrepancy 
between flow cytometric analysts and LOA may be due to the continued 
‘ desructen of Campath-csated lymphccytes either by cpscnisadon of ceils or 
the meduiatien of proliferated which reduces the effective T-cefi dose. This 
may U important clinics*/ since T-csil depleticn using C034* c«4 selection 
may :i less effective at reduemg the seventy cf aGVHO after UO-8MT. 
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PAN T-CELL DEPLETION OF PBSC: ALLOGRAFT ENGINEERING 
WTTH WE CEPRATE TCD SYSTEM G. Risdon. * gJLEfiSi" MJ&ZSfiL* 
L, Kanz. * and K. Auditore-Hameavci .* NHLBI and Dept, of Transfusion 
Medicine, NIH, Bethcsda, MD, BMT Unit, Royal Hospital for Sick Children, 
Bristol, UK, Eberfard-Karii Univ., Tubingen, Germany and CeflPra, Inc., 
Botheil, WA USA. Introduction by T. Keenan 

‘Hie CEPRATE TCD* system utilizes a biotinylated, murine monoclonal 
antibody to the pan-T-ceil antigen, CD2, and a column ccntainmg 50 mL of 
avidin-ccnjugared gel to depice residual T -ceils Sncm a CD34* enriched 
product The system runs on the CEPRATE instrument and adds 45 mmites 
to the total processing time. PBSC produce obtained by apheresis of normal, 
volunteer donors mobilized with 7-10 G-CS F/kg/day, were used to evaluate 
the jgglgsga of CDS*; T<efls. as measured bv flow cveomegv. obtained with 
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this system. Processing a single apheresis with the CEPRATE TCD system 
resulted in a stem ceB product containing a median of 2.7xl0*/fcg CD34+ cells 
(range 4x10 s • 4. 4x1 07kg) and a median of 3xl0*/lcg T-cefls (range 1.4x10* • 
i.2xlO s /kg). This represents an overall CD34 cell recovery of 44%, Thus 
when p ro ces sing 2 apheresis collections, the CEPRATE TCD systan yields a 
grad whose T-cefl fa bebw the threshold of dooable T-cefls that leads 

to GVHD (MxIO'/kg) yee contains large numbers of CD34 cells necessary to 

mismarched ifl ogcacac 


override graft rtgeciion/faflum in enr ejare d and 
transplants. * 
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OONCR LEUKOCYTE INFUSIONS *(CU) FOR THE TREATMENT OF *. 
RELAPSED HEMATOLOGICAL MALIGNANCES AFTER ALLOGENEIC 'i 
ELUTRIATES 80N£ MARROW TRANSPLANTATION (BMT). A Se&er * V.’ 
S J.Ncci 3 Ha ms. * CHattenouro .* cJ F;cM . Jcnrs Hopkins Cncolcgy Center. 
8«itmor«. MO. 

T call carrion using elutriatian-C224* stem cell selerton has decreased the 
morticr, :t Tanspiants n our insdtuten. but relapse remains an imeorant causa 
of treatment failure. Sines BMT preparative regimens art already used at 
maximally tolerated doses, adoptive immunotherapy, which overcomes drug 
resistance, is an attraedve approach to improve disease free survival, in . our • * 
insotuten CU was used in 1 1 patents who relapsed after elutriated £MT. using 
escalatr.g doses (10-1 CO million T<eHs*g). Among patents wdh acute •• 
lymphccvtc leukemia (ALU n»2). acute myelcgtr.ous leukemia (AML n*2). - 

myeiodyspiastc syndrome (MCS, n*2). and incc.enc lymphoma (n*l), those . • 
rectMrg CU as consolidation after chemctherapy-nduced remtuwn (1 ALL, 2 
AML) remain in remission at 9*. 20*. and 21* weeks after the CU. without aplasia 
or GVHD. The 'cur patients not in remission had progression of thrr disease and * 
three are alive receiving chemotherapy. Cne pater.: ’with Hodgkin s disease had 
resolutcn ef the *8* symptoms and cf adenopathy. despite progression of bony # 
metasuss. Three patients with multiple myeloma were treated with one infusion 
of 10 million T-cellsVg. Of the two patents evaluable for response, both had 
progress.*! of the disease within the first month post DU; the first patient had an ' : 
extraordinary response to chemotherapy with vincristine, adnamycn, and 
dexamedtasone (VAO), but achieved complete remission at 12 weeks only after 
developing grade ft acute GVHD. The second patent has an ongoing response ; 
and Smiteo chronic GVHD. A twelfth patent with E2V-iymphoproliferitfve disease . - 
(L?0) is respondng to '1 million T-csrt*1cg v Bcr.a marrow aplasia wa* not . 
observed In any patent All responders had residual donor hematopoiesis prior 
to OU. No sida effects were obaerved during ar.y of the infusions. No patient 
developed severe infecdons. Neither GVHO, nor response was observed earlier " * : 
than four weeks after DLL Study of the lymphocyte subsea (CD3, C04, CO«, « 
C016, 0319, 0056) and NK-LAK foredon of the patients before and two weeks ; ' * 
after CU has not shown yet any consistent pattern or correlation with cSnicaf . v 
response. This nSal experience suggests diatamcr.g patients relapsing following . ; 
allogeneic elutriated 8MT, OU it a safe procedure which may consolidate . , 
chemotherapy-induced remission of acute leukemias, and induct responses i n 
multiple myeloma and E3V-LPO with relatively tew lymphocyte dcses. In our . 
experience, response is highly correlated with the ' occurrence of GVHO. 
Moreover, activated afloreactfce .lymphocytes' appear to be resistant to 
chemcthtfspy and steroids (VAO). remaining espati e of inducing both remission v 
and GVHO. The mechanism of OU*nduced remissions is sdll unknown. • ** - ,,: 

. *.*> • •< ■ — .*s 
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OLiGODEOXYNUCLEOTTDE THERAPEUTICS FOR HUMAN 
MYELOGENOUS LEUKEMIA: INTERIM RESULTS. 1' . 

Gewirtz . S. Luger. D. Sokol. B. Gowdia, E Stassaauer, A. Reccio, * 
M.Z. Ra&jczak. Depanmeats of Pomology and Internal Medicine* . • v 
University of Pennsylvania School of Medicine. Philadelphia. PA. * 
Inhibition of gene*fttncdon with antisense (AS) oil godeoxynucleoddes 
(ODN) has proved useful in research applications and is being 
Lnvesdgawd for potential therapeutic utxllcy. We iniuared clinical trials to; 
evaluate the effecdveness of phosphcrothioate modified ODN (P-ODN) 

AS to the c-rr.yfa gene as marrow purging agents for chronic phase (CP) 
or accelerred phase (.AP) chronic myelogenous leukemia (CML) patieats 
(pcs), and a Phase I intravenous infusion study for blast crisis (BO pts.* 
and pts with other refractory leukemias. P-ODN purging was carried out 
for 24 hrs on CD34+ marrow cells. Pts received busulfao and cytoxaa, '• * 
followed by re*innision of previously cryopreserved P-ODlV purged 
MNC In ie pilot marrow purging study 7 CP and 1 .AP C\fL pts have * '* 
been armed. 7/3 engrafted. In 4/6 evaiuaoie CP pts* metaphases were *" 
85- 100** normal 3 months after esgmfcnest sugg eating that a significant 
purge had token place in the marrow graft 5 CP pts have demonstrated *. ' 
marked, sustained, hematologic improvement with essential 
normalization of their blood counts. Follow-up ranges ftom 6 months to • 
- 2 years. In an attempt to further increase purging efficiency we 
incubated patient MNC for 72 houn in die P-ODN. Though PCR and * 
LTCIC studies suggested a very efficient purge had occurred, 
cn graf t m ent in five patients was poor. In die Phase I systemic infusion 
study, IS refractory leukemia pts (2 pts were treated a: 2 different dose 
levels; 13 had AP or BC CML). Myb AS P-ODN was delivered by 
continuous infusion ar dose levels ranging between [0.3 mg/kg/ day x 7 
days] to (2.0 mg/kg/day x 7 days]. No r ec u rrent dose related toxicity 
has been noted though idiosyncratic toxicides, not clearly drug related, '* 
were observed ( 1 transient renal insufficiency; 1 pericarditis). One BC pt 
survived - 14 mo with transient restemon of CP disease. These studies 
show that P-ODN may be administered safely to leukemic pts. Whether 
pts treated on either study derived clinical benefit is uncertain, but the 
results of these studies suggest that ODN may eventually demonstrate . ^ . 
therapeutic utility in the treatment of human leukemias. . 
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GENS THERAPY FOR GAUCHER CISEASE 
F Signing , H-? Kerr. * R. Sees .* K. Beach ,* M, Zasciwn. * 9. 
Carc*s<v ,* D. Miller / R. Stem , Free Hutcrtrson Career Research 
Cer:sr. Seattle, WA arc Unive;r:y cf Wisconsin, Madsen, Wl, 
Ga-eher disease, is a herecitary deficiency cf the enzyme 
gJuc:;3rebrcsidase (GC) ana resuits in accumulation cf 
giucccsrebroside within ceils cf tie reticuloendothelial system. ' 
Gers therapy has been ccnsicsred as a potential treatment We 
have rested 3 Type I Gaucher patients with GC transcuced, C034 
ennersd penpherai bleed ceils in a Phase I study. Percherai bioed 
stem ceils were mobilized with rh G-CSr fer 4 days and then 
collected by leukapheresis on two consecutive days. Ceils were 
endorse ice CO 34+ ceils by the CEPRATE3 SC Stem Cert 
Concentrator (provided by Cd*?ro, eotheii) and transduced by 5 
day incubation in a long-term marrow culture system containing 
PGt ILgGC vector supernatant (provided by Targeted Genetics, 
Sear;*;. The culture conditions included protamine sulfate 4 ug/ml 
arc -anrntenant human IL-1. IL-3. IL-6 and SCF at 50 rgfml Fifty 
percent of the medium was rtciaced daily with fresh virus - 
ccmar.mg medium. The median number of C034 ceils retrieved 
aftar 2 leukaphereses was 160 x 10* (range 146 to 371 x 1C 1 ), 
mecan recovery was 46% and median increase in CO 34 cells was 
2.5 fed (range 1 to 4.5 fold). Transduction effidency in all three 
patterns after culture and before infusion was between 0.1 and 
0.01% as determined by polymerase chain reaction (PCR). G C 
enzyme activity of infosed cells was increased at least two-fold 
after transduction in ail three patients. Fcllow-up is now between 
5 arc 10 months after infusion of transduced cells. None of the 
patients showed evidence of transduced GC sequences in the 
peripheral blood by PCR and no significant changes in clinical 
course and GC enr/me activity was observed. W# ccndude that 
the transduction of mobilized peripheral bleed stem carts with a 
retrovirus containing the human cONA for giucccerebrosidase is 
safe and without side effects. Transduction effidency at the time 
cf infusion into the patients, however, was low. No engraftment 
of transduced ceils was observed in these patients who did not 
recsive myelosuppressive treatment before ceil infusion. ■ . 


American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 88, No.10, Supplement 1, pg. 272a 



Cell Processing: Selection and Expansion I 


11SS 


KLT-3 LIG.OD PROMOTES THE DEVELOPMENT AND FUNCTION OF 
CDla' CELLS GENERATED EX-VTVO FROM CD3-T PERIPHERAL 
BLOOD PROGENITOR CELLS. S. Scr.tilnt. I. Gniber’. S. Orths’. H.I. 
Buhr.r.g'. 3 li exler . T. Sock . L. Kar^ . and W B rugger . Department of Hema- 
tology/ Occc.cgy. University of Tubingen. Germany. 

Autologous CDla* ceils may serve as a cell population for use as professional 
amigen-prwtnang cells in adoptive immunotherapy, provided they are available 
in sufficient numbers. Therefore, CDS** penpheni blood progenitor cdls 
(PSPQ frez cancer patterns were expanded in liquid suspension cultures to 
define the epumum conditions for an effecave producuon of CDla* ceils. Positi- 
vely teler.cn CD3** PBPC were cultured it 3 i for up to 35 days with 
weekly haif-zrdium changes. Stimulaaca by SCF, IL-l. IL-6. tL-3. and HPQ 
(S163H). a tezsmarion previously demonstrated to produce Urge numbers of 
progenitor calls for transplantation (Brugjer st at.. N. Engl J. Med. 333.2S3-2S7, 
1995) shewed j median (range) yield of CDU*'HLA-DR** ceils of 2.3 (1-8.3). 
5 (3-13.*) md 22 (13-28.5) per CD34* ceil after 1-. 21. and 35 days, respecti- 
vely. Addin :n af GM-CSr and IL-4 (Si62E*OM-rL-*)led to an increase to up 
to 70S CD la* cells with a maximum total yield of 53 and 51 CDla* cells 
produced ;:;z l CD3** PBPC in serum and serum-free medium, respectively. 
Kinetic analysis of phenotypical changes during culture showed the appeareace 
of two disciz CDla 1- and CDl!*’** popuiaaons within U days, with the Ianer 
increasing over tune. Triple color floweytomeory revealed that CDla 1 * cells 
were predczzsady CDU*. whereas CDla^mils were CDU\ The pattern of 
CD4 oexrressioa of CDla - " and CD la*** cells was comparable to the partem 
observed fc; CD U. Both CDla’ populations compressed high levels of HLA- 
DR. CD33. CDSO. CD86. CD*0, and CD5*. Omitting IL-l from the cytokine 
cocktail (SSsE-GM-rlL-*) resulted in a considerable reduction of CDla* ceils 
to about 60*1 when compared to S163E-GM 4-IL-*. Omission of EPO had no 
significant effe-r. The addition of Flt-3 ligand CS163 -GM +II.-i-rFU-3)resuked 
in a 2.2 z 0.2 fold and 1.9 * 0. 16 fold increase of %CDU~ ceils on day 14 
when compared to S 163E+GM IL-* and S 163 + GM ML-4. respeorvely. At 21 
days of cuizre. das effect wu even mors pronounced. Overall cell production 
was also increased by Flt-3 ligand, functional analysis of ex-vivo generated 
CDla* cells by allogeneic mixed lymphocyte reaction showed dm ex-vivo 
generated ceils were approximately 20-/old more potent when compared to 
control pooled P3MC Furthermore. CDla* cdls generated in Flt-3-conatoing 
medium were about 3-fold more active than those exp an d ed without FU-3 ligand. 
Taken tcgrftrr. the results demonstrate that functional active CDla* cells can be 
produced z large numben from CD34* P3PC from cancer paoents for a poten- 
tial clinical use. 
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IN VITRO AND £N VIVO EVIDENCE THAT EX VIVO CYTOKINE 
PRIMING OF TRANSPLANTED .MARROW CELLS MAY 
AMELIORATE POST-TRANSPLANT THROMBOCYTOPENIA. M2. 
BaaicS. 3 JdasCalimJa- 1 Basics*. t. S&acfci. 2L Mscisz. ^ 

A.M. Qw.m . Depts. or Pathology and Internal Medicine. Uruv. of 
Pennsylvania School of Medicine, and Thomas Jefferson University 
Cancer Institute. Philadelphia. PA. 

Thrombocytopenia remains a significant cause of cost- transplant 
morbidity and mortality. We have been investigating strategies to address 
this problem, and have focused our efforts on CFU-Meg expansion. 
Towards this end we have developed an ex vivo serum free expansion 
system designed to increase CFU-Meg prior to transplantation of harassed 
marrow, cr peripheral blood ''stem ' ceils. Human GD34*r ceils are isolated 
from marcw and then initially cultured scrum free in Iscove DMEM for 7- 
10 days in the presence of TPO, KL. IL-1 and IL-3. Under these 
conditions. Crt : -Meg were increased -t0-30 fold over non-primed control 
ceils using standard assay conditions. To increase the practicality of this 
approach, we then investigated whether shorter cytokine exposure tunes 
wouid also result in effective expansion of CFU-Meg. We found that 
when CD;^ cells were exposed serum free, to the identical cytokine 
cocktail fer only 24-13 hours, the cumber of as say able CFU-Meg was soil 
increased. though only 2-3 fold over control cells. We also round that 
when previously frozen primed mamow cells were subsequent)* cultured 
they gave rise to colonies more quickly than frozen cells which were not 
primed. The potential utility of this expansion strategy was rested in an in 
vivo model constructed to avoid ±: possibility that IL-l exposure might 
delay or inhibit stem cell eagr aftrae nt- Balb-C mice were lethally 
irradiated and then transplanted with previously frozen syngeneic marrow 
mononuclear cells ( I0*/mouse), approximately one tenth of which (10 5 ) 
were printed with TPO, KL. IL-l, and IL-3 under serum free conditions 
for 3d hours. Mice receiving the primed frozen marrow cells recovered 
their plcrele: and neutrophil counts 3-* days earlier than mice transplanted 
with unprimed marrow cells. These re suits compare favorably with platelet 
recaver>' in animals receiving growth factors throughout the post-transplant 
period. These experiments therefore suggest that growth factor priming of 
pcccessed marrow or peripheral bicod progenitor cells prior to storage and 
transplantation will decrease platelet, and neutrophil, recovery' times in a 
manner equivalent to that produced by constant administration of cytokines 
during the post transplant recovery period. For these reasons we 
hypothesize that pre-transplam priming of hematopoietic cells represents a 
highly co^-effective alternative to present marrow recovery regimens. 
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ALTCLCCCUS TRANSPLANTATION Of RSTROVIRaILY Ma?:<2D C034- 
HNTUCSS3 ?£X?KERAL 3LCC0 ANT2 3CNE MA&P.OW CELLS CONTRIBUTE TO 
GENERATION OF ALVEOLAR MACROPHAGES 3- Tteur K - AT-rbicbcr. L 
Lev me. w? *»der«cB 3i vision of Hematology and Csss Therapy Lao, 
Umversir. ;i Southern California, Los Asgsiss, CA. 

Cluusai :rjis have shown that generally narked bene msrrcw (BNfl and mobilized 
peripheral blood progenitor cells (P3PC1 in&scd titer myeioablauve therapy contribute to 
cciuluUaexgt recovery of peripheral blood cells. Usuig a similar stud;; design with cwo 
dutmguttubis rwovrni vectors, we report in one pattern '-bat autciogoua nnsplanuuon of 
SM cno swbsasd PBPC can also generate alveoiar macrophages. rour ?3?C harvests were 
collected :r:rr. a 56 year old male wuh i3**e:i 'vmphoma n 2nd complete rtnussion dunng 
V»73C ns:-v«y Jita- ci-dophospnamide 4 3 m : and daily GM-CSr One half of the Lid and 
3rd PiiFL bane** and one ihird of die d.v. : hcrvesMd 7 days utrr cessation of GM-CSF) 
were preceded by the CEPRA IT;* SC Stem Ceil Cor.cemraucn System (CeUPro. Inc., 
BuheiNVAi The COU<- enriched sells were preawubcted w«h lOngiU. 50r.gILS £ l OH 
auuiopcup'-dm tor 42 hr, loiluwed by b hr incubation with X3-XS and a retroviral vector 
cany mg Neo* gene, (JINa vector for acth P3PC and LNL6 vector for As 3M (Genetic 
Therapy u Ccd pcUa sample* w ett both ?S?C and SM cells and rent :nd;vidualty picked 

CTU-CM Vienna uf bt»h PBPC were PL.T positive for the Neo* gene. Gens stpression in 
CrU *GM rriomes growing in l . 2mg/mi G413. was IH (P3PC *1) and0.9H (PBPC #2).- 
Neo 4 gens was me detected nor pressed n the BM CFU-GNL All transduced and 
umracLccc TJPC onu QM cdls were rwnresed after the patiem received 3CNU 1 5mg/kg. 
istcpueica iv mg/fcg and Mclphaian !40 mysr W3C rose above iCCO/ma 1 on day 7 alter 
trans^ioicacva On day 43 he dcvdopod chemsthenpy-feUned pneumonitis and bronchoscopy 
detected m* lateciiuuft cause. Almw* alt adts us the brcnchostvoiar Uvage (BAL) were 
aJvuAr m^n-phage*. Neu* containing arfU were de te c te d by PCR in the 3AL sample with 
a .-cud for G I Na than lor LNLj At that tune die blood mononuclear ceils were PCX 

p^uvevwv for Cl Na and the 3M cells only for LNLo. Beth vectors signal were stronger in 
the 3 aL in the post iran^lanuuon blood or 3M samples, suggesting the PCX positive 
cell* were mi derived Iron hiuud cell* ceNttamuiaiing the 3AL sample No Neo* gene was 
dccccd or ccrexwd in CPU -CM colonies trom the BM or blood ceils In summary t) cells 
derived :rv*m BM or mobilized PQPC can contribute to early engraftraeu of alveolar 
ntweuphs^si 21 tfaffcducmsi ctliucncy ami die ctgrartmen: of alveolar macrophages derived 
Item PBIM Ju ms appear to he lower than dies* denved from immobilized 3M ceils. 3) 
Lft*4w crashed cutU irnm BM or mobilized P3PC ceils can be used for retroviral gene 
transfer :nu> alvailar macnjphagcs fur potential therapeutic intent at least for short term 
cilccu tius fading may imply a collective genetic and'or environmental cause for the 
ineromai frapsacy ut’ A PL among lauinos wuh AML 


“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 88, No. 10, Supplement 1, pg. 276a 



Drug Resistance 


1435 235*111 


CHAKACTEHI2ATIC N CF AN MDR 1 MUTATION WHICH RESULTS IN 
THE DISSOCIATION C? RHODAMINE 123 EXCLUSION AND 
CELLULAR RESISTANCE TO COLCHICINE AND PACUTAXEL. 
Shauchnssav* S. Chaitar*** ard Wc nq Jr. (lnr. by S.J. Forman) 

Cr/ ct Hope National Medical Came r, Quart*, CA. 

Gene transfer of the muttidrug resistance (MORI) gene to 
hematopoietic progenitors is feeing intensively investigated as a moans 
of ameliorating chemotherapy related myelosuppressicn. A single bass 
deletion. at nudeotide +Z 143 relative to the *ATQ* (MCRd*!***) was 
identified during construct cf vsctors tncoding the human MCR 1 
cCNA. This deletion rssults is a frame shift mutation which truncates the 
MCRt product by 561 amirs adds, rsmoving transmamsrans regions 7 - 
12, and alters amino acids a: pcsitiens 717-719 from c/stsins f aianins, 
and Iscleudne to valine, pr:.;r.e, and leucine. MCRdai* 1 '** was inserted 
into an adeno-associared virus (AAV) -based expression vector under 
ccr.roi cf fr.e Rous sarocma virus (RSV) promoter (CV.RMORdel** 4 *). In 
contrast to an analogous construct encoding the wild type MCR cCNA 
(CWRMCfi), the full length 173 kCa MCRl productwas net detecud by 
either Western blct analysis or radioimmuneprsefpitatians with 
mcnodonaJ antibodies direcud against the amino or carboxyl-termini of 
P -glycoprotein following transfection of NIH 3T3 cede with 
CVVRMDRdeT** Furthermore, cede transfected with CWRMOR were 
resistant to colchicine, whereas calls transfected with the 
CWRMORdeT** were not LTseiecud, cr 5 -FU or Sca-i selected murine 
marrow cells, and human CC34" bene marrow ceils transduced with 
eneacs&atad CWRMCRdtr- * expressed P-gfyecprcuin as detected by 
flew cytometry using monoclonal antibodies directed against the amino 
terminus of P-gfyccprctein. Furthermore, CWRMCRdel** 1 * transduced 
marrow cede excluded rhodamine 123, but failed to devefcp resistance to 
colchicine or paditaxef (T ax::), known P-glyccprotein substrates. These 
data confirm the importance of the carboxyl-terminal region of P- 
glycoprotein in eonferhng drug resistance, end suggest that rhodamine 
123 exclusion and resistance to colchicine end pacdtexel may be 
dissociated. 
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USE C? NESTED PCR FOR DETECTION OF KU.iSVFOSmVE rg.T_s 
FOLLOWING CD34** SELECTION IN SAMPLES FROM NON-HOD G20TS 
LYMPHOMA PATENTS. II JUSS/ A3..Qnrandtr. « T Shea. H.M. 

R. Err^tL J Dt?rmo. A. A. Ro^.* CiiiRro, Inc, EothciL W.A, University of North 
Carolina. Chapel Hill NC. University Hospitals of Cleveland. Cleveland, OH, and 
Washington Univ. School of Medicos. St Lous, MO. 

Turner :sU depletion can be assessed by resun f for the presence of ceils containing 
KU.1S) in positively selected 034- fractions from some non-Hodgson's lymphoma 
(NHL. patients, W« have compared rumor contamination t a CD34- fractions from 
pespiurol blood stem ceils iPBSO from NHL patients using two methods of sample 
prspamtion. The methods compared ENA extraction with phesol/ciilorofbra versus 
whole ceil lysis for fleeted PCR anal;- r.i. In a model system using SU-DHL-6 NHL 
cells seeded into a normal aphcresis sample, the phenot/chloroform extraction 
meshed showed a sensmviry of 1:1x13*, while the whole ceil lysis method showed a 
sens tcv.ty of 1:1x10*. A total of fo nem ceil aph crests samples from 40 patients 
were processed for CD34-* ceil seleccco using the CEFRArEB LC Laboratory Cell 
Seisccca System. The apheresis and CD34* fractions were collected and either 
lysed and renamed for DNA by the phenol/chloroform method, or frozen and 
jtibseqcesdy tested using whole ceil ?GL There was inadequate sample available to 
test each specimen by both methods. A ties ted PCR assay was used » identify those 
fracnca* containing til4;U)-po»avc ceils. Of the id tested samples. I? were 
dl4,!3Npo«UY*. and of those. S were positive m both the apheresu and CD34+ 
selemtd fractions. The remaining 12 positive samples were PCR-ponove prior to 
CD34- s e lection but the CD34+ sei e ea d fraction appeared depicted of dU.lSV 
positive cells. All samples in which ths CD34-*- scieced fractions were positive for 
t(U‘,13> had been tested using the whole cell PCR method. These results are 
summarized in the following table; 




tqa-lSi PCR Results 1 

DNA Type 

9 Of 

so ec tinea* 

FBSC 

CD24+ 

extracted 

9 

* 

- 

extracred 

0 

* 

- 

whole cell 

3 

♦ 

. _ 

whole cell 

5 


♦ • 


Although this study was not a direct comparison, of the two sample preparation 
methods, the results indicate that a sensitive method (>1:10*) may be requir ed to 
assess tumor cell depiction in samples that contain a tow level of camaimnarinn 
This is particularly important when measuring tumor depletion by cell selection 
systems. It remains to be detennmeti if contamination at these low levels is 
clinically significant 
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C-C3F ."VOL'CES MOBILIZATION OF 30TH CD.'-t POSHIVE AM} 
PROLIFERATING CD34 negate cells in healthy donors. ■ 

A.Fui-.- • « ~ 3 l;gta. *M L V;; - a.*C C::*~oni.‘V Cnnni.’M r MjrrdliAA, 
Tabiltq Dept of Clinical Mediznt Pathology and Pharmacology.:- 
Hemawicgy and Clinical Immunology Section. Perogia University. Perugia, 
and Dept of Hematology and PadclojN.Unhenuy'La Sapietua*.Rome. ] 
July. • \ . : t 

G-CSF mobilization kinetics of tenopctsoc stem ceils in normal penherai 
blood is poorly understood and standardization of CD 34* ceil concent m both 
blood azd apheresis product for allogenic tnispUmaaon is diffledt to 
achieve*. V« report that G-CSF mobilizes not atiiy CD34-posnive cells but 
also a large number af CD34-oeg33ve proliferating cells and a good 
correlates exists between 034-pcs;uv« ceils and S-G2M phase cells in 
peripheral blood. Our group studied die jobtltzation kinetics of hcnupoicoc 
precarscri in 30 stem ceil donors treatad with rhG-CSF (16u^‘Tcg/d x 5-7). 
Two to feur leukaphcrcses were performed on each donor and the products 
depleted of T cells by E-rosetung nub sheep rod blood cells and density 
gradient separation followed by posiove selection for CD34* ceils 
(CEPRaTs system). CD 34' ftem oeils and 5-G2M phase ceils were assessed 
daily dur.ng G-CSF treatment by flow cytometry using anri-CD34 (HPCA-2) 
FICT and 50ug proptdium iodide, it spec n vdy. Assays were done on daily 
Mood staple dunng G-CSF cr caaaca and on the apheresis harvest (before . 
and after the different phases of manipulation). The proliferating cells fton ‘ 
peripheral blood samples displayed the amt behavior as the CD34' 
hemopoiede progenitorx There was a positive linear condabon between the 
total S-G2M phase ceils and the 034' ceils (rH>.63; p<O.OOOl).The mean 
values of both CD34“ and S-G2M phase ceils r e a ched the maximum on the 
3* day of G-CSF administrates (I29criltfiil and STdceUs/pl 
x espec a vriy).The apheresis products behaved in a like manner both CD 34* 
and proliferating oeils achieved their mxumum peak on the 5* day of G- 
CSF soculatkm (mean CD34* cells 335.6x10*. mean S-G2M phase sells 
2.1x10*/. Cell cycle analysis on S-mscss negaeve mononuclear ceil fraction 
and CD34-9osurie cell fraction revealed that almost all S-G2M phase cells 
mobilized in the blood were contneed in the CD 34 oegaove fr acti on, 
whereas only 2% of CD34* cells were is S-G2M phase. It appears that in the 
blood of sormal subjects G-CSF induces aot only mobilization of early stem 
cdli. bts also "*>^k**" no of a high number of proliferating cells that have 
rmmwA -j a p wg the CD34 antigen. We conclude that cytofiucuimsmc DNA 
analysis of S-G2M phase cells may be a useftii additional assay to quantify 
the release of stem cells in the peripheral blood and to op tim i ze colle ction 
by leukophereses. 
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SELECTION AND TRANSPLANTATION OF AUTOLOGOUS 
CD-* - PERIPHERAL BLOOD STEM CELLS IN NON. 
HODGKLN’S LYMPHOMA USING HIGH-SPEED 
mORESCENCE-ACTiy.ATED CELL SORTING. K2L faltad. 
- a z-zzm, E J L Ur . P J-jCsnmh a n . &3-_£dkr. LL w?n«ri. 

Bone Marrow Traascianation Pregrain and Kamapherssu 
C«:ar. Emory University School of Medicine. Atlanta, GA. 

^ * raeart on a pilot study cq rvaiusts hematopoietic recsasticutieo in 
non-riicjicus s lymphoma (NHL) patients undergoing marrow ablative 
chemotherapy and receiving higsiy punned auiotogcus CD34> 
hsnuaps'.ste stem cells (HSC) iso l a t ed from peripheral bicod stem cells 
(PBSC) by using high-speed cell sersag with the Becam-Dtckinson FACS 
VacU ’ ; apparatus. Eight patissts with poor-risk NHL underwent 
mooiiuancn of PBSC by receiving cyclophosphamide (Cy) and G-CSF. 
Tne ?3SC were incubated with a biotinylated a jm*CD34 monoclonal 
antibody (Mab) and passed ever an avtdin (Av> immuno-affimey column co 
enrich for CD34- HSC and to depiee red blood cells. The CD34> 
enriched ceil fraction was reincubattd with the biotinylated anti-CD34 Mab 
and w.± phyceerythrin (PE)-Av and was processed on the cell sorter at sort 
rates ranging from 3, COO to 20,000 cells/sec; the sorted ceils were then 
cry op reserved. The m ed i a n rings of CD34-* ceil viability, purity and 
quantity alter cell sorting was 96% (S3 • 97), 97% (93 • 99) and 1.7 (l J • 
3.7) x 10* cdls/lcg, respecavely. P aticat s received a preparative regimen of 
oral busuifon (4 mgrteg (d x 4 days), Lv. Cy (60 mg/kg'd x 1 days) and Lv. 
VP-16 (10 mg/Vg/d x 3). followed by mftsioa of ayopmsened CD34> 
cells. All patients demonstrated prompt neutrophil recovery co > 0 J x 
tOVL ata median of II days (10 • 14) and platelet recovery to' > 20lt 10*1. 
at a median of 23 days (19 *164) following transplantation. One padca t 
died of multi-organ failure on day *54. The other patterns are alive with 
sustained hematopoietic eagraftmeac st a follow up of >56 to >539 days. 
We conclude that high-speed ceil sotting for the isolation of putative HSC 
results in post-transplant hematological reconstitution comparable co that 
observed alter transplantation of autologous CD34> calls positively 
selected by' the biotin-ividin aiEnicv column mefood. We are currently 
evaluating foe clinical use of this approach to isolate CD34> HSC bearing 
aon-malignant immunophenocypes. 
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ALLOGENEIC TRANSPLANTATION OF CD34+ SELECTED 
PERIPHERAL BLOOD PROGENITOR CELLS (PBPC) FROM 
MATCHED RELATED DONORS. A LMiaco-tsnizaar C. Roman. XL 

MiCiaag. L Ssansal E Masai £. CacsasL M-C- YiguruT. M 
Rovra"- I Sierra*. R. Mimn*. and E. VoniitmL Dep»nmeat of 
Hematology. Hospital Clinic. Uarwersity of Barcelona, Spain. 

An approach to improve clinical results in T* cell depleted allogeneic 
transplants is to increase the number of progenitor ceils infused to the 
patients. This can be attained by using CD34- selected G-CSF mobilized 
PBPC. U patients, median age of 3S years (21*5 1) and diagnoses of CML 
in 1st C? (a*3). AML in 1st C% (n-4), ALL in 1st CR (n*lX CMML 
(n-l). MDS (a*3). histiocytosis X (n*l) and CLL (n*l) were conditioned 
with cyclophosphamide (120 mg 3(g) and TBT (13 Gy; 4 fractions). KLA 
identical sibling donors received G-CSr at IQ ugTcg/day s.c. On day 5 and 
6 (13 cases) and day 5 f 6, 7 and 8 (1 case) donors underwent 10 L 
letikapteresis. PBPC were punned by positive selection of CD34* ceils 
using an immunoadsorption a vi din-biotin method (CEPRA7E SC), and 
were infused to the patients as 'he sols source of progenitor cells. No 
growth* rhetors were administered post-transplant. The mean recovery of 
CD34- cells after the procedure was of 77%. The median number of 
CD34- cells x 10*/Vg before and after the procedure was of 5.2 (1.8*10) 
and 4 (L3-6.S), respectively. The number of CD34* ceils x IQ*/Lg infused 
to the patients wax <2 (n*2), 2 to <4 (n*5), and > 4 (a*7), and the median 
number of CD3- cells administered was 0.45 x 10*.1cg. Neutrophil recovery 
>500 and l,Q00/uL were achieved at a median of 13 days (l l* 17) and 15 
days (1 1-27), respecavely. Platelets recovered to >20,000 and >50,GQO/uL 
at a median of 11 days (6*14) and lo day's ( 12-36), respectively. GVHD 
prophylaxis consisted of CsA and prednisone (0.5 mg'Tcg days 7-14 and l 
mg/Tcg days 15*28). Acute GVHD was clinical grade 0 (a* 10) and 1 (a*4). 
One patient presented a cutaneous GVHD at 102 days post- transplant, with 
an immediate and complete resolution with me thy [prednisolone. After a 
median follow-up of 3 months (range 1-15), two patients have relapsed: an 
ALL case that eventually died and a CML case that is again in cytogenetical 
remission after donor lymphocytes infusion. Thirteen of the 14 patients are 
alive and in goo : clinical condition. In conclusion, this method allows a high 
— CD34- cell recovery and is associated with rapid eagraftment without 
significant GVHD. 
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RETROVIRAL GcNE MARKING 70 ICENTIPY Trig ORIGIN OP RELAPSE 
FOLLOWING AUTOLOGOUS C0J4 POSITIVE BONE MARRCW (BM) ANO 
PERIPHERAL SLOOO (PB) TRANSPLANTATICN IN FOUiCULAR NON-. 
HOOGXIN'S LYMPHOMA (FNHL). C. 3«iiar. R £ GHm« D ="«ner- g. a 
Hanana. r„ gartffriSMtfiBU!. I u *’*r' M. Aryff P CatariHaa. 
Chamalif!. 9 Barenaan. S. H«jmfak»» and A. B Oemwcth. South Taxaa 
Cancer ir. strata, San Antonio, TX, The University of Texas M.Q. Anderson 
Cancer C*-:sr, Houston, TX, CaiiPra, foe., Bothell, WA, and Yale University 
School cf Medicine. New Haven, CT. 

The t(U; 4 3) is present in asprox:ma:tiy 30 % of patients (pis.) with FNHL 
Studies by Gribben et al. suggest Til pts. undergoing autologous bone 
marrow transplantation with grafts that are positive for the qu;i8) by the 
polymerase cnatn reaction (PCS) have a higher risk of relapse than PCR 
negative pa We are conducting a ecus:# gene marking tnal on pa. with FNHL 
in sensitvs relapse. CD34+ seiecacn us-ng the Ceil Pro Capra;* CD34* column 
was performed on P3 stem ceils craned after cyctcphcspnamtowG-CSr , 
mobiiizacc.T The t( 14; 18) was oetcrmrcd prior to and after C334+ selection 
using Southern blot analysis of ONA PCR products amplified by nested PCR 
using prims* to the igH consensus and bd-2 M8R regions. A fracbon of me 
C034* c*:s was exposed for 4 hours to me LNL3 or GlNa reoroviral vector 
(RV) (Gerssc Therapy Inc.) in me absence of growth factors or stromal 
monolayers. One week later, 8M eeUs were similarly processed. Patients men 
received 731 (12 Gy), cydophcsphamide (120 mg/kg), and etorosidt (1300 
mg/kg) fed-wed by infusion of bom P3 and BM C034* celts. Three pts. have 
been enroi-td. Semrquantrtadve Southern blot enelysrs of DNA 1(14*18)' 
amptiflcatcn p r od uc t s showed ap p r ox i ma tely a cne log reduction in t(14;i8) 
positive calls after CO 34+ selection. Transduction efficiency was determined by 
SM and P3 ONA PCR amplification of neomycin RV seouences and by growth 
of CFU-GM csionies in G418 selective media. The first patient showed evidence 
of engraftment with RV transduced SM and PB cells for 9 months. Ha relapsed 
one year after transplant At me time of relapse he lost evidence of RV 
transducer, in ficofled mononuclear 2M end P0 as wen as in CD 1 9/kappa (low 
cytometry sorted ceils. The other 2 pts. are in remission end 8M and PB ceils . 
from these rs are stifi positive for neomycin sequences at 8 months. Al 3 pts. 
showed engmftment of white eels and platelets and no significant transplant 
related toxisfees. Our results, demonstrate that C334+ selection decreases 
tumor cel dsmammabon by approximately one leg. Sngraftmem of retrevirafiy 
transduced hematopoietic cals was documented for up to 9 months. Long-term 
engraftmem of retroviratty transduced cals as well ss me contribution of BM and 
PB contamination to relapse wifi require longer follow-up in me 2 remaining pts. 
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RETROVIRAL TRANSDUCTION * OF HUMAN HEMATOPOIETIC : 
PROGENITOR CELLS USING A VECTOR ENCODING A CELL SURFACE ' ‘ 
MARKER aNCFR) TO OPTIMIZE TRANSGENE EXPRESSION AND. . 
CHARACTERIZE TRANSDUCED CELL POPULATIONS J P_ IggsA C Mtv • . 

H S RaCi. M Sad-jiiw. M A S Moors . Laboratory of Developments! 

Hematopom j and Department of Human Generics. Sioan-fCetcenng Ir^btutc sad the 
Div. of HemaioJogyrOiicoIogy, Come:! University Medical College, New Yortc, NY. 

Studies of rsTOvint tnnsducdon of hematopoietic pros«r.dsr coils have 
dem onsRird significant discrepancies berween levels of gens mregnuon (as 
measured by. DNA analysis) and expression (as determined by mRNA and protetn 
assays). To optimize vector design and transduction protocols using protein 
expression as a readout, u weil as to characterize the population of cells successfully 
transduced and expressing transgene derived protein, we developed a rmvinJ veesor 
sysmm encoding a ceil surface marker, mutated p?5 human low atHnity Nerve 
Crowdi " scwr Receptor (LNCFR). This molecule does not bind NCF and is unable 
to mediate signal nnsducdon. but is recognized by same antibodies against NGFR. 

Using a protocol of human peripheral blood CD 34<- selection by Imraunomagneric 
beads. 72-96 hour presomuiarion in cytokines to induce cell cycling, 24 hour co* .. 
culture with viral producer cells and poiybrenc or protamine sulfite, then subsequent 
FACS analysis 72*96 hours later, we evaluated various cytokine combinations as . 
support for ransduaioo, Regimens su bs titu t ing Flk-2 ligand for c*kit ligand (with '\ 'i 
IL-I and ILG or 1L-3 and IL-6) consistently yielded higher percentages of CD34* 
LNCFR- and CD4J+LNGFR* cells a£sr the tratsducrion protocol. Using producer ... 
cells providing viral parades with the Gibbon Ape Leukemia Virus envelope (rather, 
than the ampftooopte Murine Leukemia Vims envelope) also consistently improved 
mnsducrios nets. Up to 353 of CD45- eeila and 32.2% of CD34+* cells were 
positive for expression of the mutant LNGFR by flow cyrameay after dus protocol 
(background less than 1%). We have subsequently evaluated the phenotype of the 
CDMHNCrR* ceils compared to die CD34-LNGFR* cells u Isolated by FACS ' 
sorting in human peripheral blood (PE), cord blood (C3), and fetal liver (FL) ~ 
progenitor CD34* target populations. The frequency of CFU-CM per 10* cells plated ' 
is significantly less is the CD34^LNGFR* fracaon relative to die CD34-INCFR- 
freoioa in all cell types. We then placed these cells into long-term saomai cultures, . * 
and penarmed weekly flow cytometric analysis of suspension ceils for LNGFR 
expression. At 2 weeks post sort (over 3 weeks tx vivo) 9Ll% of FL, 12.7% of C8 - 
Snd 417% of PS derived cells were LNGFR*. At 6 weeks post sort (aver 7 weeks tx 
vivo) 47.6% of FL. 33G% of CB and 7.7% of P3 derived cells were LNCFR* (n-3 
or more for all). Ongoing studies art evaluating the mechanisms of die progressive 
decline in gene expression in these cells of different developmental stage. This 
system, which utilizes a functionally inacrive human cell surface marker that is 
expeesd to be non- immunogenic, is useful to rapidly purify transduced CD 34+ ceils 
for in vim study and potentially for expansian/tmusion m a clinical setting. 
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LONG-TERM OUTCOME OF A PHASE II STUDY OF 
AUTOLOGOUS CD34* PERIPHERAL BLOOD STEM CEIL 
TRANSPLANTATION AS TREATMENT FOR MULTIPLE 
MYELOMA. C- Se^f* 1 ** SL V««g : o Vi 1 C Coirr— C £ —»/»•« 
M L_ : fl R asgsscq L 2gacaa. UCLA, St. Louis University, 
University or Texas, San Antonio, and CeMPro Inc. 

High-dose chemo- radiotherapy followed by transolantation of 
autologous bone narrow or unpurged progenitor ceils produces 
progression-free survival of 40-60% at V year, but few studies 
present long-term results. In mis report we present results of 51 pts 
with advanced chemotherapy-responsive myeloma age 34-69 yrs 
(median 52 yrs) who were enrolled on a trial of CQ34+ RSPC 
transplantation following high-dose chemotherapy. The median time 
from diagnosis to Tx was 9.1 mos. (range 4-47 rros.). At Tx, 
paraproteinemia S marrow piajmacytosis and extensive bone 
lesions were identified in all pts. Progenitor cells were harvested 
10-14 days after cyclophosphamide (2.5 gnru'm 2 IV), prednisone (2 
mgAg/d x4d), and C -CSr (10 pg/kg subQ qd until last day of 
leukapneresis). Leukacneresis and immunoadsorprion with the 
CEPRA7E system were performed as previously described. CD34- 
selecred ceils infused contained a median of 7,02 x10 4 ceils/kg 
(range 1.57-35.3) and reduced tumor contamination by >2.7->4.5 
logs as determined by a quantitative PCR assay using patient-specific 
Ig gene primers. Cells were infused one day after completing 
preparative conditioning with busulfan (.375 m^kg q6h xl6 doses) 
and cyclophosphamide (60 mg'kg/day x2). Following infusion GM- 
CSF (500 pg IVP8) was given daily. Patients received a-imerferon 
and/or dexamethasone maintenance. 36 pts (71%) achieved a 
complete or partial response. After a median foilow-up of 28 mos. 
(range 2-36+ mos.) 19 pts (37%) have evidence of disease 
progression for a 3-year acuariai risk of relapse of 63 ± 20%. 
Progresjion-free and overall survival are 34 ±15% and 57 ±16%, 
respectively. In conclusion, CD34+ P3PC are an effective form of 
purified hematopoietic support for pts with multiole myeloma 
undergoing myeioablative chemotherapy producing prolonged 
survival but no plateau on progression-free survival. 
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EF F IC IENT GENE TRANSFER INTO PRIMITIVE HUMAN ’ 

HEMATOPCEnC PROGENITOR CELLS BY A DEFINED. HIGH TITER.' L- 
NON-CONCENTRATED VECTOR CONTAININC MEDIUM PRODUCED ii. 
UNDER SERUM-FREE CONDITIONS. H Glirr.-r.. - D. V M . r ; 

ILZmJZiSSL * HmmLSw 3 r v y-»/r# - 

Dept, of latersal Medicine L Uaivenity of Freiburg. Germany ud *fted 
Hutchinses Cacer Research Center. Seattle. WA. USA. ' 

Defined seres i-free conditions would have {Feat advantages for (he biological • - 
safety and niziardinaon of dtnieal gene rcasier into hematopoietic stem cells. •*-" r 
la die oaiv irady reported to date. Sefchar « al. achieved low serum condi uons by a- • * : 
complex concentration procedure, combining tangential How tiltrauuo. * ’ 
polyethyisci-jiycol-precipitaaca and uitncssthftigation of a retroviral supernatant 
with 10 * FCS i’HGT. 7: 33 - 33. 1990). The high cost, small volume, posable •" 
axahchmsn: of serum-derived pathogens, limited recovery of vector parades uod : ! * 
low titer sf -he final diluted medium restrict the clinical application of (his c 
procedure, h the present study, we can demonstrate efficient transduction of long- 1 ■ * * * 
term culcrs-tnuiaiing cells (LTC-IC) and extended <E? LTC-IC with a high titer. * ' z 
completely scum-free medium containing PG13/LN. Serum-tree PGI3/LN 
retroviral medium was harvested from a confluent PGI3/LN p r o du ce r cdt layer ■ " : 
without resuming a physical enrichment procedure. On KeLa ceils, an ivoage titer 
of 4.3 x 10** cfu/ml was achieved under scrum-free conditions as compared to 7.6 x ' : 

10* ctu/mi coder standard coodidona containing 10 * rCS. CD347HL.VDR* • 
peripheral blood progenitor ceils wee obtained by FACS sorting 10* of CD34 
antigen csrinhed ceils (Ceprate LC stem cell concentrator. CellPro. BothdL WA1 
with the lowest HLA-DR and gen expression. The targes cells were set ap in 
serum-free vector containing medium at 1 x 10* ceil s/ml in the pre sence of 1L-3, 

SCF (100 opal each) and fli-3 ligand (300 ngfml). 50 * of vector medium with * * 
growth facers was exchanged daily for 7 days. Ceils were mastered onto 
irradiated aiicgeaeic stroma and m aintained 5 weeks tor the detection of LTC-IC * * 
and 9 weeks far the d ete c t ion of ELTC-IC before plating into a ciooo genic assay * 
with and without 1.5 mg/ml G418. Total cdl number and LTC-IC content of " J t 

C D34* and CD.’-r/HLA-DRT ceils increased during die transduction period (CD3**' * 
cells: total ceil number 3.4 1 12 fold expansion. LTC-IC number 3.9 ± 13 Wd * 
expansion: CD34* a HLA*DR w cells: total cdl number 1.6 t 0J fold expansion. 

LTC-IC number L7 s 2.4 fold expansion). The average transduction efficiency in " 
LTC-IC ccicdea geaented from CD34*/HLA-DR i# cells was 37 1 104 *. In one A r 
experiment, efficient transduction (57.1 *) of ELTC-IC colonies could be T.1‘ 
demoRsrced as well. The desenbed procedure allows the transduction of very r 
primitive hematopoietic cells. The defined high titer scum- free vector containing V 
medium car he produced exclusively from pharmaceutical grade component* / * *’ 
making it ideally suited for applications in clinical gene therapy. * *. 


•. i 

t 
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CO-TRANSDUCTION OF H -RAS AND ERYTHROPOIETIN 
RECEPTOR cDNAs INTO SINGLE ISOLATED CD34~ CORD 
BLOOD CELLS BY RETROVIRAL MEDIATED GENE TRANSFER 
ENHANCES PROLIFERATION OF ERYTHROID AND 
MULTgQTENTIAL PROGENITORS. L La. Y. Ge. « Z-H. LL m J. 
McMahel. * MS. Marshall. " and HE Broxmcvcr. Departments of 
Medicine Micmbiology/Immunology and the WaJcher Oncology Center, 
Indiana University School of Medicine, Indianapolis, IN. 

In the erythroid signal uansducticn pathway, erythropoietin (Epo) 
induces Raf-I and pH" activation. To evaluate die link between raa 
and the Epo receptor (R) in primary progenitor cells, we construct 
reoovirai vecars containing the H-ras cDNA and evaluated if the 
increased numbers of BFU-E in CD34~* cord blood (CB) cells 
transduced with human EpoR (La et |L Blood 87:525, 1996) could be 
influenced by co-transduction of H-ras. Highly punned tingle sorted - 
CD34~ cells from human CB were prestimuiated with cytokines and 
incubated with viral supernatant containing EpoR gene and/or H-ras 
gene, and assayed for colony formation in the presence of steel factor," ' 
LL-3, GM-CSF and Epo. In response :o stimulation by these cytokines, 
colony formation by BFU-E and CFU-GEMM was signincandy 
increased in cells transduced with H-ras (5 3V% and 8.4% cloning 
efficiency, CE) or EpoR (10.2% and 11% CE) genes, respectively, 
compared to mock-transdueed ceils (2.7% CE). Increases in CE by 
BFU-E was additive (14J% CE) when both genes were introduced 
simultaneously into CD34T* cells. No further enhancement (122%) 
was seen in CFU-GEMM colony numbers after transduction of 
progenitors with both genes. The size of an colonies from progenitors 
transduced with both genes was increased and die greatest increase was ' 
obtained from ceils tr an sd u ced with both genes. Integration and 
expression of either gene as assessed by PCR and RT-PCR analysts was 
60 and 52%, respectively, with approximately 31% of the ceils 
containing and expressing both genes. These results demonstrate the 
interacting roles of H-ras and EpoR in the erythroid differentiation of 
primary progenitor cells. 
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00 INOVEUAL GRAFT PARAMETERS NF-.UENCS ENGRArTMENT OR 
GVHC IN PATIENTS RECEIVING 5--7R1ATED; CC34- AUGMENTED 
ALLOGRAFTS? g NL-PISgOT^H;, S_^_Nqc< , G 3 Vocefsano . A, 3«b«f* . 

K. SchacsrV J,NL3avisV ana g.J. :;*** . Jonns -apian* Oncology 
Center, saidmore, MQ, 

We have previously used elutriated. lyngnocyte dose modified (UCM) 
bon# marrcw (BM) grafts to support h:gn cose chemotherapy for 
hamatcicyc malignances. Engraftr sr: was somewhat delayed compared 
to unm adulated grafts wrtn median *.“is rc granulocyte and platelet 
recover/ zf 18-21 days (D) and 2*-*' Z. r* scectively. The graft failure rata 
was 4%. The incidence of acuta GVHC ranged from 30-65% depending on 
the lymp.*scyte dose usad. It is now 'tccgnized that the lymphccytt-ncft 
small ceil fractions excluded in me ir.;rai srueies contained 70% of the 3M 
CQ34- ceils and mat me pnmitive prcgsr-pr cells may also rasida here. 
Consaqusntiy, a phase I/ll trial augmenting me elutriated graft with salvaged 
C034 -•’•selected cells from mesa iyrrcrccyte-ncft fractions was conducted to 
determine If engraftment kinetics cacti Pa ; mcroved without affecting the 
incidence sf GVHO. A total of 104 evaluate patients {median. 42 yrs) wart 
transplanted between 1993 and 1996. The eompcsfte engineered graft 
contained 4.2(1 .7.S.O.)x10 7 nucleated ;ait«,*g t 1 .5(G.9)xlQ* CPJ-GM/Kg, 
3.2(1. IJxiC* CD34* cells/kg and 3.8(3. 3)x1C* lymphocytesftg. Inoividual 
graft parameters were paired with me cubical endecims for each pedant 
The mecian time to an ANC >500 was 16C. Three patients (3%) faied to 
engraft There was no correlation of ceil dose (CFU-G.M: 0.2-3.1x10*. 
CD34*; 1.1*7.2x10^ to length of neuticcenia. 'Similarly, there was no 
corraiatlcn with piataiat independenca (>5CX) which wee achieved by 24 
days (median). Eght patients had prolonged engraftment times (>45D) that 
were assccated with previous alloimmunization. There was no 0234* ceil 
dose, betew which engraftment was daisy td or graft failure ensued. The 
incidence of acute GVHD was inversely related to the duration of 
cycfospcnre A (CSA) prophylaxis (3CD vs 300). Cvtrail inddanca was 32% 
(12% >ctinical stage 1) comparable to previous studies of elutriated patients 
receiving 1 30 days of CSA. The incdence of GVHD was 50% (23% 
>staget) with CSA: 30 days compared to 20% (4%>staga1) with CSA: 80 
days. We oonduda that eiutrtabon eemcned with CD34* augmentation 
reproduce delivers a high quality allograft. Currency recognized 
parameters of graft "sternness* are tig.nay controlled resulting in low post* 
tranplant outcome complications. 
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TRANSPLANTATION WITH CD34* AUTOLOGOUS PERIPHERAL 
BLOCS PROGENITOR CELL (PsrC) MOBILIZED WITH G-CSr ALONE ' 
IN HIGH-RISK MULTIPLE MYELOMA (MM): ONE-CENTER STUDY IN... T 
17 PATENTS (PT5). 

ROdaOiL L Moreau*. S Le I £~22Sl c - BulafeCilL M.I. Rasp* A. 
Cissi^rin* S. B»rcgy«»v* F. NL_MiIpted . LL Haroussgau. 

Service K4 matologie, Nantes. Franc*. ' 

In pts with MM, PSPC art usually mobilised with high-dose 
cyclophosphamide plus G-C5F, especially when CD34* selection is : 
planned. In order to decrease this procedure-related toxicity and cost we : 
have tried to select CD3V cells from ?3?C mobilized with C-CSr alone. : * 

In a feasibility study, we have demonstrated that in pts with MM, C-CSF 
alone was effective to collect PSPC in quantity sufficient for positive CD34 
selection only in newly diagnosed slightly pretreated pts (Mahe *t aL 8r ] . 

Haematol 15^6,-93:263). We here :s zzzz the results of such procedure in 17 ' 
consecutive pts with high-risk newly diagnosed MM, allowing subsequent 
autologrus stem cell transplantation (ASC7). They were 7 males and 10 
females parents with a median age of 33 years (37-63). PBPC were 
harvested after 1 to 3 courses (median 2) of VAD chemotherapy regimen. 

At time of stem cell collection, 16/17 patients were in first partial response 
and 1 patient was refractory to VAD. Leukaphereses were performed in *. 
steady -sate hematopoiesis on days 5, 6, 7 after the beginning of 10 jig/kg , . 
G-CSr daily administration. The first two leukaphertsis products were 
subjected to positive selection of CD34"“ cells (CEPRATE stem cell * 
concentrator system. Cell Pro Inc Bothell Wash.). A median number of T ; 
Txtffi CD34'*’ cells /kg (2.V2S.4) were harvested with two leukaphereses." 
After positive selection, the grafts contained a median number of 32 x 10 ^ ~ 
CD34*ceUs/kg<QJM4.6).The median purity was 79% (63-90). Thus ASCT - 
was feasible for all pit. The conditioning regimen consisted in Meiphaian 
alone (200 rr.g/m 2 ) (n«5) or Meiphaian (140 mg/m 2 ) in combination with a . 
fractionated $ Cy total body irradiation (n*!2). All patients received G- ^ 
CSF (3|ig/kg/dL from day 7 after transplantation until granulocyte. . t 
recovery. The median time to granulocyte (> 02 10*/L) and platelet (> 20 
1G 9 /L) er.graftment were 12 (9-13) and 12 (5-38) days respectively. No toxic 
death was observed. No late graft failure secured. 

Cfor study provides further evidence that G-CSr alone mobilizes easily 
sufficient peripheral blood CD34- ceils for positive selection in pts with 
de novo MM, and is a good alternative to cyclophosphamide + G-C5F 
priming. Tn is procedure allows rapid and sustained reconstitution of 
hematopoiesis after myeloablativ* therapy. 
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A COMPARISON OP ESHAP • G-CSF VS CYCLOPHOSPHAMIDE 
1.5g/m* + G-CS? FOR PS3C MOBILISATION IN PRfi-THEATSO 
LYMPHOMA PATIENTS; A MATCHED PAIR ANALYSIS. Wan* MJ- 
LSYgin. 2/ Suifivar AM** EszislJlL' SaCA-ES/ MacMHari *» Goldstar^ 
£hL L-cn.DC/ Department of raematcicgy. Umvarsrty College, London. 

Cyclschosphamide 1.5 g/m 2 end G-CSF a an effective PSSC mobilisation 
regimen in patients previously reared for lyrrpnoma. in a consecutive senes 
of 253 lymphoma patients (Hecgrdns disease. tow grade NHL and nigh grade 
NHU mobilised with mis regimen ei% had an adequate haivast defined s >1 
x icv*g C 034-1- calls. Hcwevtr 1 stem carls art to Da purified at toast 2 x 
10 * Vg C034L calls am recurred to allow for the losses asseciatad with 
puntipancn. Furthermore in £0 Z 034- cail purifications using tha CEPRATE* 
column we have found that fi nal puriy of C034* calls is /elated to tha 
percentage of C034* calls in the rar/ast material and a C034* caU purity at 2 
1% a racuirad to ansura goes run?/ (median our?/ 71%. ranga 47 - 93%). 
Usu-g :na cyclophosphamide arc G-C3F mobilisation ragrrran only 37% of 
lyrcncma patiants achiavad b::n of mesa mrasnolds with e single apheresis 
wnen is desirable for rraxmai cost efficiency. Furthermore, 
cycicphcsphamide 1 .5 grm 4 has zr.iy 'imbed antHymphoma activity and is not 
feeal wr an tumour reduction as watf as P9SC mobilisation a required. Tha 
miwSEAM regimen is an etfeerve ymehema salvage regime but a stem caU 
texie ard a poor modiilser. Wa "tvt tharafera evaluated tha ESHAP regimen, 
one of me most affective cenv# rtienai dcs a fymphema salvage regimens for 
stem cad mobilisation. Thirty tone tympnema patients warn mobilised with 
ESHAP harvesting on • rising white bleed call count with aphamsis typically 
beginning on day 15. Tha mestfsaoen results on the first day of harvesting 
ware compared with 33 patiants mccitisad 'with cyclophosphamide 1.5 grin 2 ♦ 
G-CSr who warn matched from tita larger population database for type of 
lymphoma, whether or not they rad received prior radiotherapy cr prior SEAM 
/ mintSEAM therapy and number of previous cycles of therapy, with apheresis 
performed on the first day tha pest nadir wbc exceeded 5 x ic'.l. Tha median 
nurretr of MNC collected in a s*ng:e apheresis was 2.1 x 1 0Vkg -with ESHAP 
mcctiisason compared to 2.9 x lOMcg in tha matched cyclophosphamide / O 
CSF controls (p * 0.003). Tha number of C024+ cans mobiUsad 'with ESHAP 
was greater than with cyeicphcssramCt and G-CSr m 4.7 x iQYkg and 2^ x 
tOVxg rtspaetivaly (p *0.07), as -was tha percentage of C334+ cells in tha 
apheresis product (2.4% vs 1.1% respectively p « 0.0003). In tha matched 
c/cicphospriamida and G-CS? group 4B% of patiants failed to achiava both 
tha minrral C034 dose and C034% thresholds c cmp artd to 33% in tha 
ESHAP group. ESHAP is thus a nighty affective mobilisation regimen which is 
prate noie to cyciephoschamtea 1.5 gfm 4 + G-CSF if anti lymphoma activity is 
required from tha mobilisation regimen or CD34* call purification is intended. 
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Kttt’RASWdZMXKitC.M. CONCUNTRArTCNS OK ALL TRAN'S RETINOIC ACID 
STIMUI-A n> GROWTH UK CFU-GM PROGENITORS INDUCED 3 r ILJ or gm- 
CSI* iUJT St; 7 HY (t-CSK I- ROM NORMAL HUMAN CD 34- CELLS Q !>uer L 
K.-;;rc-tgi r LLLL SL2S» . 0»vt3wmiiiTI«iua*i«‘r./Lr4va , iir.- of Southern Ciiucmta School 
ol \kjicitM. !.. * Aouda. Caiilimita. 

l*harmau»lt»c:.ci cunwaiirctiiHix of all-tran* nsmotc acid * TRA) induces differentiation in 
vitro and in vi\;t vii oeutC prutnycUwtiw leukemia cL1j that harbor one rearranged reunotc 
auJ receptor .RaR&i genu Studies with sternal mur.fte cells indicate that RARa m 
cpiiiuiiciuwt vvjut (iW-CM* ptuv* a rule » the rsrmmai LCersrauuon ot normal neutrophil 
precur«>r* < 1*V\N l J0 7 1 J3. 1 9031 Wc luiw previously shown that TRA »wnuJa;ea the in 
vuru gnnvih in* menial human CKU-GM connives :mm rone marrow (BM1 ceils (Exp.Cstl 
Res ( Vf* r JV. I'.'.t *j fi» fiuther examine the eiicr at .-narmaccio gicai concentrations of IRA 
(0 Ju\0 on mmsd iuunan 13M CKU-CM. .ve -»ci CD 34- cells enriched by an avidin-biatin 
tnimumcibsorpv; *n column (CdlPrih iniuced r> different cytokines. TRA continuously 
present m chc vmi.aiiuJ cultures, increased *he number (necnsSD' of day (a C5TJ-GM 
colonies per !C‘ MM cells induced by I CCu/rri ILJ from 53*4 (no TRA) to 303*136 v3.3 
fold: p*0t)02) .? hv SOnc/ml GM-OF then ! 'X** 1 36 to 353*206 (2.2 fold pH>.031 The 
increase in CM ’«0M by TRA ivnh u» suuMtealh ncnttcam greeter with IL3 thin wuh GM* 
CM* tp*).U5» TRA lud nil effect on CH1-GM induced bv G-CSr. 2Qt±l63 colonies (no 
TRAi and 2iis !ol (with IRA). TRA uithtHj: a rowth :acar or with IL-6 did not induce 
CM puwn. l‘KA increased the number ut ILS-aducad C?U *<3M tnom CD34*38* ceils 
separated by lieu extumeuy by 6 told, but nut irsa CDJ4-K1D3S* subset. In urne-response 
experiment*. 7R\ was added on different days (1 -133 arter the surt of Hi or GM-CSF 
induced CPU -CM cultures. The increase m CFU-GM peaked when TRa was added on day 
l and then gradually declined TRA added altar day 9 had au stimulatory effect Time- 
respunse expereneats had no effect un G-CSr indeed CrU-GM. Further separation of 
culuntn-enrched C0 j 4* ceils by tlow eytomcuy a >95% puncy showed that the increment 
ot'lU -induced CHJ-GM by TRA was higher that ceils pun lied to a lesser degree (50-75% 

) by the culumn. !n *ummaiy I ) Supraphysiolcgiaai concentrations of TRA can increase the 
m vitni gnmih uf normal human myeloid proganken having normal RARz gcr.cs. 2) TRA 
xts dinxUy un da CDW^cdl mthaut aoasswy ceils but requires HJ or GM-CSF. 3) TRA 
ifc\a« nu increase CITJ-GM induced by G*C»F or when ^ded after 9 days to semisolid culture 
induced by ILJ or GM-CSF. suggesting that ccrral myeloid progenitors may lose their 
sumulausynspriMstoTRA m tlksprucowof' diiTeremiation. a) aFL patients treated by TRa 
often have an eerly rwe of the dftferemtatmg Irckamic ceils, followed by decline in blood 
counts. We hypetkeriz* that our results with normal myeiotd progenitors may have relevance 
in understanding 4us clinical reaction of the AFL :!or.e to TRA. 
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Promegapoietia. an engineered chimeric growth factor for platelet 

producing cells. I Q LJLJSafcfl/ PJ3-Doshi . N I. Minster. • 

PR, Sure:;:.* LEL ?:ss.* L^LJDiomai/ A.L. Abcgg,* LZ* 


Favan." yjLSttttQ." fcLS 

B.L 


Hcvnh.* j,b. Monahan.* d.c. wood.- 
YUlm-Poss/ A.M. Earns, II^das Yim s, 


Smith * and IP^McKearn .* Searie Research ± Development, Monsanto 
Co., St. Louis, MO University of Maryland, Baltimore. MD 
Promegapoietin ( PMP) is a novel engineered chimeric hematopoietic 
growth factor designed to bind with high affinity to human EL-3 and c- 
mpl receptors. In a cell line TF1.234 responsive to both H.-3 and c-cnpl 
ligand. PMP activates both receptor complexes and induces signaling 
events such as tyrosine phosphory lation ot receptors, JAKs and STATs 
representing a combination of the effects of both c-mpl and 1L-3 receptor 
agonists. In cultures of human bone marrow -derived CD34* cells, PMP 
stimulated multilineage expansion and a specific expansion and 
different ati on of ceils of the megakaryocytic lineage (MK). hi the 
presence of c-mpl ligand CD34~ enriched cells cultured in vitro 
differentiated to mature CD41* megakaryocytic phenotype, but there was 
only very modest cell expansion. PMP by contrast, induced substantial 
expansion in the total number of cells as well as CD41 expressing MK 
compared to either the c-mpl or IL-3 receptor agonists alone. Cellular 
morphology, pioidy and colony assays indicated that PMP expands less 
mature cells of the MK lineage, and in panicular, a larger number of early 
BFU-MK colonies were observed with PMP. These properties may have 
unique advantages for ex vivo expansion of MK and myeloid 
progenitors. In preliminary experiments with bone marrow derived 


CD34* cells, a 24-fold increase in total nucleated cells was observed with 
PMP of which approximately 44 re expressed CD41 after 12 days of 
culture. PMP was also shown to enhance platelet production in vivo: a 2 
to 4-fold increase in platelet numbers was seen in normal primates. In a 
radiation induced primate myelcsuppression model PMP mitigated the 
nadir in platelet numbers (platelets maintained above 68,000/ui compared 


to 5.000/ul in animals chat did not receive growth factor), and also 
enhanced neutrophil recovery. These results suggest that PMP. due to its 
combined early lineage and MK growth and differentiation activities, is a 
promising platelet restorative factor for thrombocytopenia created by 
myeiosuppression and will have utility for ex vivo expansion of MK 
progenitors for transplantation. 
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GENE MARKING STUOlSS INDICATE THAT EX-VIVC EXPANSION OF ■ 
MCSILZSS RHESUS PERIPHERAL 5LOCO CELLS RESULTS IN RAPID 
INITIAL ENGRAFTMENT SUT D-VJNISHSD LONG TERM 
RE=C=LLAT1NG ABILITY. J.F "scale S .=. Seller*- 3 A Acrteda.- g c * 
Oonarjr C =. Dunbar. Hematc.cgy Erancn. NHL2J. N1H. aethcsda. MO. 

The u vwo txpansron of phnwsva hamatopaiezc ceils « an aria of imanaa 
intartst for gtnt thirapy and transplantation appticaScna. Expanded 
pancn«r3i Sfocd (PS) progenitors have sun uaad dinleally (NEJM 
330:222.1955); however, the long term rngraftment potential of exoanded 
calls remains uncertain. To addraa a this question. gen maridng technology 
was used to allow tracking of bod txcandtd and nc n -expanded rtiesus 
mcnicey P3 progenitors in the auroiogous transpiantaicn setting. SCF/G- 
CS?-mcciii 2 *d rhesus P3 cells were collected Sy sprier m and enriched 
for primitive progenitors by C034 seiecdon. The C03*±- ceils from each 
animal were split into 2 equal aliquca and were transduced with either 
LNLS cr GINa Neomycin-resistance gene marking retroviral vectors (with 
equivalent titers of 5 X 1 QVml) using a standard A day supernatant 
transburton in the presence of !L3. IL3. and SCr. At the end of - 
transition, one aliquot was frozen, while the other was expanded in the 
cantnuea presence of JL-3. IL-6. and SCr for a total of 1 0-14 days. At the- 
end of this expansion period, the second aliquot was also frozen. The 
animais then received 650 cGy of test body irradiation x2. The foflowmg 
day. both expanded and non-expar.bed transduced ceils were reinfused. In 
the first two animals, there was a 40 fold expansion of total nucleated cells -r. » 

over 10 cays, and engraftment (ANC>fC0/mm J ) occurred at day S /.* 

(compared to day 12 for historical controls transplanted with transduced but • . 

non-expanetd G-CSr/SCF mobilized peripheral blood C034* ceils). . - • « 

Semiquinttative FOR for ths Neo gene demonstrated an equal contribution 
towards short term engraftment (weeks 1 and 2) by both the GINa * . \ 

(nonexpanded) and the LNLS (expanded) marked celts; however, by week , 

6, the signal from the expanded celts had fallen to below the Gmft of • . v 

deteeben (<0.01%) with a stable signal persisting from only the - ' ' % : * 

nonexpanded population at >12 weeks. Two subsequent antmals were ." : . J. 1 
transplanted with a 14-day expanded call population marked with GINa and /V. 
a nan-expanded population marked with LNLS. tn one animal, at 2 weeks . . 

there was equal contribution of expanded and nen-expanded cells, but by . 
week 3 only the non-expsnded signs! was detectable. The other animal 
mobilized poorly and received a very low dose of the non-expsnded 0034+ ; ’V* s 
. ceils. Cespitfl an initial rise in neutephits marked by G1 Ns (expanded calls) "’** 
at week 2. the animal was euthantzsd at day 33 for graft failure. These ‘‘Y 

results suggest that ex-vrvo expanion cf ptripritrai bleed prcgenftois leads •** 
to prompt initial engraftment but impaired long term repcpulafirg idtfly. - “yy\ 

• . * ■ T- ** ’ * ' * v*** : * 
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FLT3 CSrENQSNT HUMAN PERIPHERAL 8LOCO (PS) LCNG TERM 
CULTURE INITIATING CELL (LTCIC; EXPANSION LEADS TC RETROVIRAL 
TRANSACTION WITH MUTANT MG MX AND RESISTANCE TO 0«- 
SENZYLG'JANINE 4 BCNU. Q.M J.S.Rftese* g.M S «<»rV - K.M. Lf . * 
&J—gflSU2- Department cl Medicx.e arc CWRU Ireland Cancer Canter , Univ. 
Heap, of Cleveland and Casa Western nisirvi University, Cleveland OH. 

Human -ematopoe tic stem calls express low ieveis of the CNA repair protein 
05-aikyig-ar.ine-ONA alkyrtransferasa (AG7) and ara expected to be markedly 
sensitizer to BCNU following AGT inhibition by O^-fcanryiguanma (BG). BG 
reverses SCNU resistance of cancar calls in pre-ciimcal studies Out cumulative 
and prolonged myeiosuppression is expected to be dose limiting in currant 
pnase I trsis. We have shewn that M. e G retroviral transduction of human 
ccm/ricrtc progenitors by mutant MGMT containing a glycine :c aianine mutation 
at position tss ( 4 MGMT) results in significant resistance to 5G3CNU (Raesa 
et.a/.Prcc. Nad. Acad. Sc. USA, In Press 1996). In this study wt evaluated 
aMGMT gene transfer into LTCICs wmen appear to be me target for BCNU 
toxicity resulting in prolonged mytlcsupressicn. Recent studies have shown 
that cyte*:.-e combinations containing FuT3 expand LTCICs in vitro, which 
should facilitate gene transfer into Ties# cells. Therefore we used G-CSr 
mobilized numan PB derived CD34 cells [Ceprate LC. CailFrcI containing 0.1- 
0.2% LTCICs (by limiting dilution) arc cultured them in the presence of FLT3 
(50ng/mi) (ImmunexJ. hlL3 (lOOU/mt), h!L« (SOU/ml) (Sancszl and hSCF 1 
(1 00ng/rr.i) [Amgen), which resulted in 3.M.2 fold LTCIC expansion on day 3 
and 120-350 fold LTCIC expansion cn day 10. CD34 ceils were cc cultured on' 1 
Ami2-dMGMT-MPG retroviral producers for tha first 4 days and exposed to 
1 0pM BG followed by 0-t 0 pM BCNU fer 2h and cultured on irradiated aflegene* 
human marrow stroma for S weeks. Individual secondary CPUs analyzed for 
AMGMT gene transfer showed that alt eclcnies (23/23) from 3CNU treated, 
cultures and £3% of tha colonies from untreated cultures contained pro virus, 
suggesting that LTCICs are susceptible to retroviral infection under these * 
culture conditions. Furthermore, 3.3% cf AMGMT transduced LTCICs survived" 
BGBCNU compared to none of the lacZ transduced LTCICs. When compared \ 
to committed progenitors. LTCICs appear to be mere sensitive to SG/SCNU 
(30% vs 3.3% survival at lOpM/lOpM) which might reflect the effects of partially ’* * 
repaired CNA damage on stem ceil decisions regarding quiescence, apoptosis 
or commitment over the 3 week culture period. This study demonstrates that 
human PS LTCICs are highly sensitive to BGBCNU. providing further evidence ~ 
for anticipated dinicai toxicity of pretenged myetasupressicn. In summary, FLT3 ’ 
dependent culture expansion of human PB CC24 calls leads to retroviral 
AMGMT transduction of LTCICs, resulting in resistance against SG/BCNU, a 
strategy which may have dinicai utility in protection from BGBCNU induced 
myeiosupressicn. 


• ti-** 
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HUMAN CD34 STEM CELLS EXHIBIT POTENT VETO 
ACTIVITY IN VITRO: RELEVANCE TO ‘MEGA DOSE’ 

STEM CELL TRANSPLANTS IN' MISMATCHED LEUKEMIA 
PATIENxS Yiir geimr. Vm_- ifarrv ftal*. 

H*** AiiJn Mury * VgrritL Ytfwgtr Ga* Wtizaaca IflSOQWe qf 

Seleses. RetcvcL Israel. Hematolcjy tartnsc. JCipim Medial Center. Refnvot. IsraeL aod 
Hematology Cinical Immunoiojy. University of Perugia. Perugia. Italy. 

Graft-vereus-hcst disease (GVHD) is uniformly lethal m recipients of HLA- 
mismatched reanow. In SOD patients, this major obstacle can be overcome 
by rigorous T<eU depletion prior to transplantation. In leukemia patients, 
however.^ benefit of preventing GVHD is offset by graft rejection or graft 
failure. Rezentiy this problem was overcome by supplementing T cell- . 
depleted bene marrow transplants with mega-doses of peripheral blood stem 
cells collected by leukapheresis after mobilization of the donor stem ceils . 
with granulocyte colony-stimulating factor (G-CSF). Based on the above 
study we firmer investigated and demcastnred in a mouse model (C57BL/6- 
*>C3H/HeJ) -hat escalation of bout reanew doses bv 4-5 fold leads to full 
donor type zhimerisrc in subtahally irradiated (6-5 Gy) recipients. The 
marked mixed chimerism found within the spleen T cell comparuneat of long 
term chimera, was associated with specific tolerance for donor type skin 
grafts and with a profound elimination of CTL-P against donor but not 
against third party antigens, indicating that the substantial number of host 
type T cells present in these mice must be specifically tolerized towards . 
donor type antigens. The ability of the megi dose transplants to overcome the . 
masked resistance of the host immunity surviving the preparative protocols 
could be mediated by veto ceils present in transplant inaoculum . However, 
more recently we have found that further purification of the mega dose T 
cell deplored transplants by positive selection of CD34 cells did not reduce 
engraftment rate in mismatched leukemia patients (23/24) , thus indicating 
that PBMC CD34 cells might posses ve» activity. In the present study, we 
demonsuare by limit dilution of CTL-P in human PBL that indeed the 
addition of purified human CD34 ceils to the primary mixed lymphocyte 
culture leads to marked abrogation of CTL-P frequency against irradiated 
PBL stimulators when the latter were collected from the stem cell donor, but 
not when they were of a third party origin. Irradiated (30 Gy), or memb r an e 
separated (ransweil culture system) CD34 stem cells did not exhibit 
inhibitory effect. FACS analysis of the punfied CD34 cells showed that these 
cells are highly positive for HLA DR and negative for the costimuiatoty 
molecule B7. It is possible, therefore, that CD34 cells in the 'megadose* 
transplants • perhaps by their inability to provide cosumularity molecules - 
are actively reducing the frequency of CTL-P direoed against their antigens 
2nd thereby help to overcome allogeneic rejection, aod enhance their own 
engraftment. 
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GENETIC MODIFICATION OF CELLS USED FOR TRANSPLANT 
FOLLOWING INTENSIVE THERAPY FOR OVARIAN CANCER 
and 3REAST cancer. UKassah/ L Hacacia / SJ2Isj/ LH 
fiu* Zjtt,' P. Bssob/ UVang.* D. C!agpn_z^ Sanaa. IL 

Bergr^rn/S. Heirr.frid / R. Cote .* T HglZaaySZ *" F * A 

Pavr-e -* M Aedreeff . R. ChaHttlln. and A3. Deisseroth , U.T. M.D. 
Anderson Cancer Center, Houston, TX. CellPro, Inc., Bcthell, WA, 
Systemix, Inc., Palo Alto, CA Kenneth Norris Jr. Cancer Hospital, 
Los Angeles, CA, Ingenex, Inc., Menlo Park, CA and Yale University 
School of Medicine, New Haven, CT. 

Peripheral blood or marrow ceils were collected from patients with, 
advanced carcinomas of the breast or ovary, and then selected with a 
CD34 monoclonal antibody column. We then incubated the CD34~ 
ceils with a MDR-1 vector under two conditions: I. suspension in 
retroviral supernatant for 4 hours, and 2. inoculation on stromal 
monolayers for 2 days in the presence of IL3 and IL6. The goal of the 
MDR-l mcdif.cadon was to make safe the post transplant administration 
of tax. a l chemotherapy. Eight of the 20 patients reached a complete 
response after transplant and nine of the twenty reached a partial 
response alter transplant. The median progression-free interval was 10 
months, and the complete responses have lasted 16.5*, 15,3*, 15.3*, 
11.0, 10.5*. 10.5*, 10.0*, 10.0, and 8.5 months. Following 
transplant, 0/10 of the patients transplanted with suspension transduced 
ceils had MDR-1 modified cells post transplant, whereas 5/8 of the 
evaluable patients transplanted with the stromally transduced cells had 
MDR-1 vesmr positive ceils post transplant. In situ PCR showed that 
up to 3-7 percent of the ceils were positive for the vcnor MDR-1 
transgene following the transplant. Solution PCR analysis prior to the 
transplant showed that the transduchon frequency, which ranged from 
1-20%, was not different for the CFUGM derived from the solution and 
the stromally transduced cells. This data indicate chat it is possible to 
modify sufficient numbers of the CD34 selected ceils to repopulace 
Iethaily-irradiated human recipients with the MDR-1 gesedcally- 
modifred ceils, when the stromal but not solution transduchon method 
is used to introduce the MDR-1 vector transcription unit into the CD34 
selected cells. * * 
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PERSISTENCE OF ENGRAFTMENT AND DOCUMENTATION OF DONOR * 

DERIVED CDSi*CD3S- CELLS IN THE RECIPIENT 30NE MARROW .AFTER * 

IN UTERO TRANSPLANTATION FOR X-UNXSD SEVERE COMBINED : ■' 

IMMUNODEFICIENCY. A W Iriafcer M G Roneireto 1 M G ' • *•; 

Ponds. and g D Trtiani. Dept Of Surgery, Children's Hospital of Philadelphia, 

Philadelphia. ?A; DNAX Palo Alto. CA; Nad. Carter for Human Genome * 

Research/NIH. 3s±ssda. MD; VA Medical Center, UmV Nevada. Reno, NV. 

We recently reported the successful treatment of a fetus with X-SCID by in utero 4 ' 
transplantation of CDS4 enriched paternal 3M. Analysis after birth revealed “spur *' *■ 

chimensm wi* ail of the patients T-cells being donor in origin and all other lineages ' 
host in origin. The peripheral expression of only TcsHs could represent pe r s is tence of 
committed dar.cr lymphoid progenitors, or seiectiv* expression of engrafted donor 
multipoint hemopoietic stem ceils (HSQ. The former circumstance would raise 
concern about the permanence of engraftment. as w«U as die applicability of in utcro 
HSC transplaa^rian to hematopoietic diseases (aching the selective advantage for 
normal iympheic progenitors present in X-SCID. We report here die clinical status of 
the patient at ! 3 months of age (I S months after transplantation), as well as evidence 
for the cn graft r . ent and persistence of a donor derived HSC candidate population is 
patient's BM. The fetus had received a series of three ultrasound guided IP transplants 
(1.14 x 10*, 8.9 x !0\ and 6.2 x 10* eeltsfleg) of CDJ4-enrichsd paternal SM at Id, * 

17.5, and It J weeks gesxarion. Postnatal analysis revealed a pattern ofsplif ' 1 
chimensm with essentially all of the patients T-cetts being of donor origin, and all B> 
cells, monoc>Tes. and NK cells being of host origin. The patient is now 13 months 
old, clinically healthy with normal growth and development and no significant 
infections. The paean of “split” chimensm has persisted. His ceil counts and 
lymphocyte subsea are completely normal T-ctU ftmetion as assessed by non- , 

specific mitogen response as well a response to IL2 ad anri-CD3 antibody Is nonnaL 
He ha evidence of immunoglobulin elaas sw itching ad ha measurable then of IgC 
to tetanus. dipthsruL and hemophilus after three vaccinations. Assessment of tolerance 
by MLR shows unequivocal evidence of donor specific tolerance. To assess the 
engraftment of a donor derived “HSC candidate'* population. 3M wa obtained at 3 
months of age. Analysis by flow cytometry revealed 3% of CD34> and 17% of 
CD54+/CD3S* BM cells to be donor in origin. Hus strongly supports the engraftment j 
and persistence of donor HSC and su^ests that there art unique features of the X* $ 

SC1D hematopoietic environment which regulate and restrict differentiation and 
peripheral expression of donor ceils. We conclude that the in utero transplantation of 
enriched adult 3M can successfully treat X-SCID and that selective peripheral ~ f > 
expression of T-csils is secondary to regulatory evens, in the X-SCID hematopoietic r 

environment. Although X-SCID offers a selective advantage for normal versus ye . * 

deficient lymphocyte progenitors, nor present in most hematologic diseases, the* j 

engraftment of a donor derived CD34-nCD3 8- population supports the cautious • • * ; * » 

application of in uttro transplantation to other hematopoietic diseases. 
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QUALITY OP IL-3 AND G-CSP MOBILIZED STEM CELLS IN 
PATIENTS WITH EARLY CHRONIC PHASE CML M Heirzinaer/ 

C. Waller *. S.Schcid. * R.Mertelsirarvr VVUCfle- Department of 
Medicine. Hematolcgy/Oncology, University Medical Center 
Freiburg and Department of Biology. University Freiburg, Germany 
Chronic myelogenous leukemia (CML) is a donal 
myeloproliferative disorder of the hematopoietic stem ceil. The 
occurrence of the Philadelphia .chromoseme (Ph 4 ). t(9; 22), is 
characteristic in more than 95% of CML patients. As most of the 
C034 positive, HLA-OR negative cells are Ph r negative, it should 
be possible to separate mainly P!v negative hematopoetic stem 
cells by the lack of HLA-OR antigen expression. Leukocyte count 
and C034 expression of eight patients treated with IL-3 and G- 
CSF were analyzed at different time points during mobilization 
after modified ICE chemotherapy. Collection of peripheral blood 
progenitor cells (PSPC) started when CD34+ ceils *1% and 
leukocyte counts iSOO/pl were reached. HLA-OR negative and 
CD34 positive cells were purified by immunoaffinity and magnetic 
bead separation. Successful expansion cf progenitor cells could 
be demonstrated in some of the paiisns using IMOM medium 
supplemented with IL-1, IL-3, IL-6. stem eeU factor (SCF) and 
erythropoietin. The quality of ceils after CQ34 positive and HLA- 
DR negative separation techniques and subsequent expansion 
was evaluated by fluorescence in situ hybridisation (FISH) and 
RT-PCR. Before mobilization chemctherapy peripheral blood 
leukocytes of all patients was Ph ; positive as analyzed by FISH 
(range 6-80%} and RT-PCR. Leukapheresis products and 
selected progenitor cells after a first (usually C034+) and a 
second (usually HLA-OR-) column purification and after 14 days 
of scansion were below 5% Ph : positive cells, our laboratory's 
threshold of detection for PISH analyses. A substantial number of 
samples also tested negative for bcvabl rearrangement by RT- 
PCR. Our data show, that it is possible to mobilize Ph 1 negative 
PBPC during the early phase of hematcpoetic recovery after ICE 
chemotherapy and priming with simultaneous IL-3 and G-CSF. 
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T CELL DEPLETION OF G-CSr MOBILIZED PERIPHERAL BLOOD 
PROGENITOR CELLS FROM NORMAL DONORS. D^Mav^df*. g J Read. 

Vl£iS*. O 5 _r J M F— H* *_ R, 

8CDL.:;::*. G. ftiaticiT. K, A.ig:c:-^tfsr?a v w.:. AJJ9 ltkl 3MT Unit. 
Hsmamiogy Branch. NHL3I and Dept at Transfusion Medicine, NTH. Bethcsda. 
MD and CiilPro. Inc.. Bothell. WA. 

The higher T ceil content of periphery blood progenitor cell 1P3PC) allografts 
compared to bone marrow makes T cell depletion of PBPC a technical challenge. 

To rvaiuate a new 2 step T cell depiction system, 3 normal donors received G- 
CSF 10 uykg/d SC for 5 days. On day 3, circulating PBPC w*r* coUeemd by a 13 
liter achsrssi s using the Baxter CS3CC0P!us ceil separator. In an attempt to reduce 
lymphocyte content of the collected product dexarr.ethasone 3 mg po was given 
to 4 of the 3 donors 6hr defers iphtrzsii. PBPC collecaons were processed using 
an immuncarfimty column (CeilPro) fer positive selection of CD34 irmbody(Ab)- 
sensioied tills, followed by T cell Ab sensitization and absorption in a second 
smaller column. CD2 Ab alor.e was used for 4 donors and CD2-rCD4*CD3 were 
used for the ocher 4 donors. Average lab processing tune was 4 hours. Day 3 
circulating CD34+ ceils ranged from 23-197 /jU (mean 102 / 41 ). Assuming a 
recipient body weight of 70 kg. a singfe 15L apheresis followed by the 2 step . . 
depletion procedure resulted in a final product containing a mean of 3.6 a 10 Meg 
CD34- es!U (range 0.4-6 J) and 0J4 tlQ J /kg CD3+ ceils (range 0.13*1.2). The 
mean 034* cell yield of die 2 step procedure was 43.6ft of the original product 
(range 52*J3ft) with mean CD 34 purity of 72ft (range 28-9lft). the mean • 
CD 3- T cell depletion achieved was 3.75 lop (range 3.4— 4.2). The table shows 
the cell content of the final product calculated for a 70 kg recipient. . 
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There was no definite effect of desaerhasone on CD3+ ceils in circulating blood, 
apheresis product, or final T -depleted product. Split product studies in die last 3 
donors showed no differences between depletion with CD 2 alone vs 
* CD2vC04^CD8. This 2 step procedure results in a product with CD 34* and 
CD3v> cell doses suitable for a T cell depleted transplant Since the CD3+ cell V 
dose is low, a farther increase in (he CD34~ ceil dose could be accomplished with 
a 2nd apheresis procedure. This approach may be especially useful in PBPC 
transpiaRtadon from unrelated and mismatched donors. 
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ISOLATION AND TRANSPLANTATION OF HIGHLY PUR!Fi£D 
AU“L2GCUS AiNO ALLOGENEIC CD34* PROGENITORS. 

R war.crrmqer * P Lacfl ." SXu’d / P G. Schieoel . Q.Nletham rrer. * and L 
Kfjr-g Childrsn's University Hoscitai, University of Tubingen, 

Germany. 

A method for the isolation cf highly punfled C334* progenitors from 
mce.ijasd peripheral blood and from Done marrow for the clinical use in 
autctcgou* and allogeneic transplantation was investigated. The method 
ccns.rs cf a combination of an immunoaffinity column (CellPro) followed by 
magrstic- activated cell sorting (MACS) (6 patients) or the use of the large- . 
scale VACS system (Supermacs. Miltenyi Biotec) followed by a lab scale 
MACS system (Variomacs) (U patients). Using this method, autologous 
penp.-9.-ai C034+ cells were isolated in 14 pediatric patients (12 
neurc:: istcma. 1 large anaplastic lymphoma. 1 9-cell leukemia) and in 6 
allcgsrsic Conors (4 hapioidentical. 1 unrelated donor witn 1 mismatch and 
1 sib.rh; >nn t mismatch), in 3 of the allogeneic donors. C234* etiis from 
bone marrow were additionally isciated to augment the stem ceil dosis. The 
mean curty of the CC34* ceils in the 20 preparations was 99% (range 98 * 
99.$%} witn a recovery the CC34* progenitors of 90% (range 80-100%). 

The percentage of contaminating T- and 8- cells was 0.1% (range 0-1.2%) 
and C.2% (range 0.1%-l.5%), respectively. Up to now, 7 patients were 
reccrrJtuted with the autologous peripheral C034+ cells after myefoabiative 
therary. The mean number of infused C034+- was 2.9 x 10*/kg BW (rang* 

1.0 -23 x *Q J /kg). The median time to reach lx 10*/L granulocytes was 10 
days (range 8-H days). In all 7 patients, a complete hematopoietic 
reccrstixtcn was obsaived with tha longest foilew-up of > 1 year. Tha 
isolated allogeneic C334+ progenitors were used in ell 6 patients <3 ALL 1 
WAS, 1 $CtO. 1 Osteopetrosis). Tha mean number of reinfused C334+ . 
ceils wasi7xlCT/kg (range 9.8 -30 xlQ*/kg). The mean number of reinfused * . 
T- ce-is was 6x107kg (range 1.5-20 x 107kg). In 2 patients, contaminating 
T-ce!!s were not detected by FACS analysis. A rapid and complete 
hematsccietic reconstitution was observed hi 5 patients after myetoeWative T 
therapy with a mean time to reach >1x10*/L granulocytes of 12 days (range 
9-17 days). In the SCIO patient peripheral hapioidentical C034* cells were 
infused without conditioning regimen. In none of the patients, a significant 
GvKC (grade 2-4) was observed. In conclusion, the described method offers 
a highly effective purging efficiency in C034-negative malignancies in the 
autciogcus situation and might also be used in the therapy of autoimmune . ' , 
diseases for autologous T- and 3-cell depletion, in the allogeneic setting, ‘ 
. the method is very effective in the prevention of GvHO In the mismatch or 
haplccenticai situation and offers an increase of tha donor pcoi. 
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CDj-THLA-CR* PROGENITOR CELLS !N CHRONIC PHASE CML. HUT NOT IN 
WORE .ADVANCED PHASE CML. ARE POLYCLONAL. 

M_ Dg»fcr~ LI A P E Me *•' r- - ir.d CV v^r*'aii!^ Oeot. ot Medenne, 

University of Minnesota. Minneapolis. USA and Dept of Medicine. University 
Hospital Gasiuuberg. Leuven. Scigium. 

Chronic myelogenous leukenua (CML) is i migrant disease of :he hematopoietic stem 
cell characterized by the Philadelphia chrcrrcscrre and bcr-abl ger.e feaiTangemeni. We 
have previously shown by RT-PCR. cytogscsuii and FISH dial CDT-OiLa-DR* (DR*) 
ceils, but net CD34*HLA-DR"* (DR*> ceils, present m iteadv-itate bone marrow of 
some CML patients are highly enriched for bcr-ioi mRNA * and ?h negative (Ph*) ceils. 
Although ±is suggests that these DR* ceils may be benign, the possibility that this 
population is ran of the clonal disorder his set yet beer, rated oul To determine the 
clonal ongin at DR* and DR* ceils, we compared the expression of bcr-abl mRNA 
with X-chrcmcscme macavation • XCD par.ms m DR* and DR* fractions ui penphtrai 
blood and svrsw. obtained in steady -suit 32 * n';cr mobilization, from 6 female CML 
patients (3 x. chronic phase (C?), and 3 ts :ccei anted phase (AP'). Bcr-ubi expression 
was measured by RT-PCR using 3-acttn as in internal ccmsoL and XCI patterns were 
deunnined or. the same ceil fracnons ubz g me methylation-based KLMARA assay. 
1.000 to 5.0CO DR* ceils from stcady-suic 3M of 3/3 C? patients were ber*<61 mRNA* 
and polyclonal. The same polyclonal puts?. *« also found in the progeny of long tarn 
cuUure-imutmg ceils (LTC-IC) derived from these DR* fractions. However, a small 
subpopuiacca of these DR* derived LTC-IC -vu bcr-abl mRNA* and clonal In contrast 
to the DR* calls, DR*cells from steady -nat* SM of 3/3 CF patients were bcr-abl 
mRNA*. but soil polyclonal based on XCI paeensi la 1 patient. DR* derived LTC-IC 
all originated from the same clone. In i* 3 AP patiants. ail analyzed progenitor 
fractions were bcr-abl mRNA* and clonal, asd so polyclonal fraction could be found in 
blood or manuw after in vivo mobilization. These studies demonstrate that : (I) DR* 
cells in chronic phase CML are highly carshac for bcr-abl mRNA*. Ph* ceils which are 
polyelonai This indicates that the major?? of these DR* ceils ire derived from the 
residual polyclonal, benign stem ceil poeulasca. (2) Contamination with Ph*. bcr-aW 
mRNA* monoclonal LTC-IC. is higher ia the DR* population of CP CML marrow. 
Since the bulk population is however mil pciydanal and r iSH studies demonstrate that 
only 40-3C*» of DR* calls ia CML are ?h* (Verfaillie at ii.. Blood $7 4770, 1996). 
but the major? of DR* derived LTC-IC is monoclonal, the DR'** population must 
contain Ph*. DR* derived progenitors and prsrumors. (3) Once the disease progresses, 
few, if any bcr-abl mRNA*. Ph* polyelonai ixls remain in either blood or marrow which 
underlies the clinical observation that high Us* mobilization regimens usually not lead 
to Ph* collesnons in these patients. We asnsiude that polyclonal, bcr-abl negative, 
CD34*KLA-DR* cells present in C? CML marrow may serv e as a source of benign 
stem cells for lutograang in CML. 


“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 88, No. 10, Supplement 1, pg. 230a 



uranuiocyies, Monocytes and Macrophages II 


60i granulocytes, monocytes ano macrophages tt aa-ii 

IN VITRO DIFFERENTIATION OF CD3-T HEMATOPOIETIC 
PROGENITOR CELLS TOWARDS DISTINCT DENDRITIC CELL 
SUBSETS CF THE MnC-POSmVE LANGERHANS CELL* .AND THE 
INTERD IGu ATING DENDRITIC CELL TYPE. Albrecht Lmdgnann‘- 
Gabriele Kfhlet' . Andreas Mickeasen*. Hsr.drik Veeiken*. Felicia M. 
Rosenthal *. Hana Fckhart Scharfsri . Prri r'<:h ‘ > . Roland Merrri<^™V and 
Birgit Departments or Medicine I (Hematology /Qncoiogy)* and 

Pathology 1 , University Medial Center Freiburg and Department of 
Biology 1 , University Freiburg, D-79106 Freiburg, Germany. 

The effecdvs generation of antigen (AG>specfic T cell responses is based 
on an eariy aG uptake at the epithelial borders of the organism and sub* 
sequent presentation of these AG's at cesurs of T cell traffic and activation, * 

Le. lymph nodes (LN) and spleen. Langerhans ceils (LQ in die skin and * 
their counterparts in other epithelial tissues take up AG by micro* and 
macropmocytcsis and may be by phago^tcsis. Concomitantly they exhibit 
distinct functional changes, starring with -heir migration to the draining LN 
where they finally home to the T cell areas as interdigitating dendritic cells 
(iDC) in order to present those AG's taken up in the periphery to induct 
naive or primed T ceils. - We have demonstrated recently that Birbeck 
granule-positive Langerhans cells can be derived from CD3<t~ peripheral 
blood progenitor cells (PBPC) in the presence of a 7-cytokine cocktail (CC7* 

7). Here we show that the sequential use of eariy acting hematopoietic 
growth facers, SCF, IL-3 and EL-6, followed on day 3 by differentiation in 
the two facer combination IL-t + GM-CSF (CC4GM) is about Sx more 
efficient generating 9x10* LC from 2x10* CD34* PBPC. Furthermore it 
allows to arrest the ceils in the LC-suge for more than a week while 
continuous maturation occurs in CC7-7. Maturation of LC to interdigitating 
dendritic cd!s (IDO could specifically be induced within 60 bouts by 
addition of TNF-nr (20 ng/ml) or LPS (100 ng/ml). While molecules and 
functions involved in antigen (AO-upake and processing were highly 
expressed in LC, those involved in antigen presentation were at m a xi m u m in 
iDC LC were CDta** DR", CD23\ CD36*, CD 30*. CD86*. CD25\ 
while iDC were CD la** DR*-, CD23\ CD36\ CD80*, CD86*\ CD25*. . 

Macropinocymsis of FTTC-dextran was dominant in LC tt were 
multflameflar MHC-c!ass B compartments (MIICs) which were detected by 
electron microscopy. The functional dichotomy of these cell types was - 
finally supported by testing the APC-funcrion for tetanus toxoid to pruned 
autologous T cell lines, which was optimal when cells were loaded widi AG 
as LC and subsequently induced to become iDC. 
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A PHASE MI TRIAL OF TOTAL MARROW IRRADIATION. SUSULFAN AND 
CYCLOPHOSPHAMIDE FOLLOWED 3Y ?EEPKERaL 3LOOB-5TEM CELL 
TRANSPLANTATION IN PATENTS WITH ADVANCED MULTIPLE MYELO- 
MA. K n-nsrt. M.Bambcn^ R gchmidberty*. H Schrudf. H.Hwtf* A. Zander. 
L.Trlmscr. i _U£s*. !<■ Schumacher*. * Q fUiSZS Is 

nets *. A. Parser- S. Mcsr.crr N rrekhcfm, C Fiui*. W 3mggg. L. Kar.2. 
Department rf Hematology and Oncology. ici Department for Radiotherapy, Uni- 
versity of Tcbmgea. Department of Hemtciogy and Oncology. University of Hamburg, 
Hannover . Hamburg. Ulm. Klis&usx OIdash<rj, Augsburg and Roben-Bosch Kran- 
kenhaus Scurtgst. Germany 

Patients with multiple myeloma (MM) is advanced stage have a poor prognosis. 
Recently the •‘Ictsryoupe irancats du myeiome** has finished a prospective randomi- 
zed study demonstrating a survival advantage of patients with stage II/TII multiple 
myeloma* undergoing high-dose chemotherapy and autologous stem ceil support 
compared to patients receiving conventional chemotherapy. Moreover, in a multi- 
van ate analysts, response (CR - VCPR? » high dose chemot h erapy was tound to 
significantly I m p r o v e survival. Thus, die inurnment of a higher CR rate is orx of the 
major objectives in high dose therapy far patterns wtth multiple myeloma. We d- 
esigned a new conditioning regimen to increase Jts response rate in these patients. In 
a phase LU snxdy from March 1995 to July 1 ?5d 54 pauses (median age of 52 years, 
range 32-60 years) underwent high dose chsmoradiotherapy. Inclusion criteria wen 
stage ZI or E MM at diagnosis, age less than 60 yean: 32 patients included in the 
study had stags E. 2 stage II MM. the iso type of die monoclonal compon ent was IgG 
in 1 9 cases. IgA in it . only Bence-Jones Prctem in 4. Twenty-two patients had recei- 
ved previous chemotherapy, to of them less than 6 cycles, 8 6-10 and 4 more than 10 
cycles of chemotherapy. 13 patients were considered u noc rej po na ve to alkylating 
agents, 4 were progressive under metphaian and vaD. All patients bad received 24 
courses of VAD prior to stem ceil harvest .Mobilization of PBPCs was pwih r med 
after high-dose cyclophosphamide (4 gfar) end filgrastim (10 pg/Vg to) administra- 
tion. Patients were only eligible for high dose chemoradi ct b g apy when at least 2x10* 
CD34+-ctlis were co ll ect ed as achieved in 34 of 39 patients by a median of 3 (range 
I • 7 ) leukapherescs . Conditioning therapy consi st ed of total marrow irradiation ( 9 
Gy applied in 3 Sections over 3 days with shielding of the lung and liver), oral busui- 
fan given at a dose of 1 mgrttg every 6 horns days -6 to -3 (total dose 12 mg/kg) and 
cyclophosphamide 120 mg&g. No fatal or life-threatening complications were ob- 
served in these patients. None of the patients developed clinical or biochemical signs 
of VOO. Inspite of rapid neutrophil recovery (> 500/ul at day 10) and platelet reco- 
very (day *12) mucositis grade OT/TV (19/34) and febrile episodes (23/34) were 
observed in the majority of patients . Among 17 patients eligible for r es po nse asms-* 
meat 5 achieved a CR tasting for 4 - 14 months. 9 a VG?R (reduction of the pen- 
protein by > ~JH) with 2 relapsing after 11 and 12 months. Two with a PR relapsed 
after 2 and 4 months, one patient did not respond after P3SCT. Further patients and 
follow up data will he presented. 
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PREVENTION OF CRAFT-VERSuS-HOST-DlSEASE 3Y TRANSPLANTA- 
TION CF ALLOGENEIC CD3-J* 3LOOO CELLS ADDITIONALLY T-CELL 
DEFLFTSD WITH CAMFATK-IK. 3^saaasia.* L. Anem; v « J Vovowv ■ vc 
fi assa* a. srnc Litest* Lira/ LCJkdac* £ Hie. * g jVafaa * 

and A Cnnser. Dept Kesrccicgy 2 nd Dept ot TransfL Mad. Hannover 
ScfcooL Gontany and Dept Pathology, University of Oxford UK 
The sranspiantation of inBmscseicsad of allogeneic CD34* blood ceils provides 
rapid ted stable heaatopoietic rear* cry. is. however, alone not suxEocat as cf fe ctne 
GyKD - prophylaxis. We gvaluzrjd wkedier an iririmonsl T-oeil drpknoa of the 
iracunoseiecred CD34' blood ceil grafts could further reduce scute CvHD md 
eterere the need tor poswnaspren: immunosuppressive treatment. Five patients (3 
CML l AML l NHL radian age 19 years, range 35-38, l male. 4 female) received 
G-CSr mobilized (5ug'Vg tc. bid) peripheral blood progenitor cells (P8PC) from 
HLA-iceaccai sibling donors. C354~ ceils wee selected by imamaoadscrpuca 
(Capraret SC. CeilPro. Botfcci WA) and frozen. Toe nooselgctcd T cells were 
pocucned and stored separately. The conditioning regimen consisted of TBI (12Cy) 
and Cy (iZOmg.vkg). According to tie results from T-cell depleted bone marrow 
transplantation Campath- 1 H was given i.v. prior to conditioning for prophylaxis of 
graft —screen (ZOrag/d, d • 1 1 to -7;. At rasplantacoa the CD34" cells were thawed 
and Campatk-IH was added (lCr.g ; 150mi). Campath-IH labelled > 99% of tbs 
residual T -ceils. The graft was ms fused without further ex vivo zanipuia&cn ‘ 
within 50-40 min. Median trscsciaatcd cell numbers were: 3.5 CD54\ 0.21 CD3~ 
and 5.5 1 CD52* Campath* 1H Isbeied cells xlOMcg. The patients received 0-C5F 
(5ugVj'cL j.c.) post-transplant c.-ti so fbther CvHD prophylaxis was given. Ail 
pacescs engrafted. No graft fa&re cr r q ec d oa were observed so for (follow up 50- ' 
85 cs>s). Median recovery time of araeophils to reach 500 and 1.000/pl was 1 1 and ' 
15 days, respectively. Median recovery time of platelets to reach 50,OOG/|xl was 24 
day s. The last platelet (median 44 umts/patient) and RBC (median 6 umts/padent) 
transfusions were required on median days 10 and l l, respectively. One patient with ‘ 
active CMV infection and antiviral a eatiaca t did not achiev e 50.000/pi platelets up* : 
to day 30. None of the patients developed acute CvHD. Lymphocytes began to " 
recov er after day 35 with an invensd CD4/CUS ratio of 1:4 and greater propor tion s ‘ 
of CD56* cells (3-24%). AH three patients seropositive for CMV developed CMV 
antigmemis (day *1, 14 and 43). Preemptive ganciclovir or foscareet treatment was u \ 
givm and no progress to CMV-disaasc occurred One CML patient received donor T i 
Kznchccytca at day 490 because a switch to bcr-abl PCR-positivity was demon- ~ 
scared The transplantation of T-cell deplered allogeneic CD34*cdIs prevented ~ 
efctivdy acute CvHD while preserving the rapid h em atopoietic reconstitution seat” 
with PBPC grafts. Since no immunosuppressive treatment is used post-transplant, ; 
this approach provides appropriate conditiccs for induction of GvL with doner ' 
lymphocyte transfusions. Uhetiir titis wilt translate in improvement of disease freT 5 
survival and whether the high rare of active CMV infections will cause clinical 
problems remains to be determine. 
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CROSS-REACTIONS OF ANTT -CD-4 AND OTHER. HAEMATC POIETIC MONO- 
CLONAL ANTI3C01ES TO NEUROBLASTOMA CELLS. A. VojgJ R. Hlfer. * 
and F « (Imp. by P,D. WicJsnmasa^ake; Clivers tty of Jena. Department of 
Pediatrics. ;«a. Gennany. 

Peripheral blood stem cells (P3SO are being used with increasing frequency as a 
progen iter ceii iourc: after myeiotbiativt irradiation or high-dose chemotherapy for 
neuroblasxmi patients. But more and mere evidences of circulating tumour ceils in 
biood art found so that PBSC harvtsu say contain viable, high clonogenic tumour 
stem cells canying the risk of being reia&ed into the patient To reduce the potential 
risk of tumour contamination harvesred mononuclear cells can be purged with a 
selection of and-CD34 monoclonal asnbodtes (moAbs). In the present study we 
have examined the surface membrane arx|sss of six freshly obtained neuroblastoma 
tumour specimens and eight permaner.1 six primary, and four SOD -mouse passaged 
cell lines wnh the use of a panci of moAbs developed against haematopoietic cells 
including tire CD34 moAbs BirmiXj (DAKO), ICH3 (MEDAC), QbendLO 
(S5ROTEQ, and 12.3 (CeilPro) resperdv-iy, and moAbs primarily developed against 
nearoblaswma cells by flow-cytoreesre analysis. We separated die non-adherent, small 
round-shared donogenic neuroblastcmi ceils from the adherent ceils of permanent 
and SCID-mouie passaged necrobissuma ceil lines comparing this in vitro modell 
system with die circulating tumour ceils in patients and analysed the ceil surfcce 
expression ofCD34 antigen. As a result the majority of neuroblastoma cell lines shared 
haematoeoitdc-issociated antigens with 3 (10-92%) and T (0-75%) ceils, myeloid 
cells and monocytes (0-100%) as weil as with megakaryocytes (0-80%). in literature, 
there is reported** the CD34 antigen may be involved in eeil adhesion processes and 
in ^homing" intensions between stem ceils and the stroma of bone marrow. In fact, we 
found high reacdoos of ICHj (90V®) ns 3iroiaK3 (75%) in the lower differentiated . 
non-adherent neuroblastoma cells chancreriaed by a diminished adhesion capability in 
comparison with die adherent ceils (2»% and 29%, respectively). Similar results art 
produced wi* SClD-mause passaged high donogenic neuroblastoma cells immediately 
after tumour resecaon in con tra* to furdtsr cultivated and differentiated cells. Results 
of the considerable specific cross-rtacusns of antt-€D34 moAbs to neuroblastoma ceils 
were to be found in ’an experiment of sum cell selection of a bone marrow 
morphologically free of neuroblastoma ceils. After preparing bone marrow with the 
biotinylated 12.3 moAb and its passage through a column of avidin-coated 
polyacrylamide beads we observed a neuroblastoma ceil clone growing up from the 
selected stem cells * the 21* day of in vitro culture. In conclusion, these cna 
reactions found with haematopoietic moAbs. especially the CD34 moAbs ICH3 and 
12.$, indicare that *er« is a potency risk of accumulation of just the circulating 
ncuroblartoma ceils during selection of ceils from eventually tumour ceil 

contain ioared bone marrow or peripheral bleed. Therefore, the stem cell selection with 
CD34 moAbs should be performed only with tested moAbs before and with precaution 
in ncuroblasrema patients. 
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ENHANCED DETECTION OF 33EAS7 TUMOR CELLS BY 
INO-tUNCOTCCiEMrSTRr FOLLO’^.*G ZNTCC-DvCENT USING AN AVEDIN 
AFHN7Y COLUMN. TV Laron. * A 3 Cmngy * M l Kennedy E l Shoall. 
FL3 Jones. L. Kami. * A A. Ross.* CsLPro. Cue. Scthell WA, Johns Hopkins 
Oncology Center. Baltimore, MD, and Uoiv of Cclcndo Health Sciences Center. 
Denver, CO. 

The acuity to desect very low levels :: rumor ceils ia blood or boot marrow is 
useful for derecuon of rmcromcastauc disease and appears to have prognostic 
significance. The presence of micromraniis m primary breast cancer panena it 
the dme :: surgery is significantly .mo c ai t d »ith poor pro pans and early relapse 
(Cats, s aL /CVe Oncol 9:1749. 19911. The presence of micro measures has also 
been show* to be associated wuh reduce iisease-free and overall survival ia the 
high-dose chemotherapy, autologous heruasotcec stem ceil transplantation setting 
(Vredenfcurgh. « aL ProcAmer Soc Cr/r Oncoi 14:316. 199 5). Correct detection 
methods rjrjnuaocyttxftemisiry, PCR) laic ±e seamthtcy to detect beyond 1:1x10*, 
whits rumcr cells may be contaminants u levels lower dun this. The sensitivity of 
current methods of dcrecuon may be increased significantly if combined with a 
meter snr.rhment method that allows tz: the setevs capture of micremetasouc 
tumor ceils. We have developed a sysrem to ennch hr tumor ceils from bone 
marrow, irhcreais product, and peripheml blood that an iso lire one tumor cell in 
IxLO 1 hemarepoiede cells. Using this !afcomcry*«ale i\-dia*affiniry column system 
wc have shown between I and 3 logs cf enrichment of reeded tumor cell* The 
isolated tumor mils were capable of ia pwh. A monoclonal anubody that is 
specific for a membrepe- ui o c a t e d amigsi. ? AN-05 (NeeRx Carp. Seattle. WA), is 
used for positive selection of the tumor ceils. Post -enrichment detection of tumor 
cells is accomplished by means of a sensitive (ICC) assay 

using a eocttail of aco-cyrekentin anabeca. In artdttnn. 18 g a g e Q and 6 stage 
rv breast cancer patunt apheresis samples ha« been processed on this system and 
analyzed by ICC Of the 5 stage IV samples, only one showed an ICC -positive ceil 
prior to canchmcnt, but this same samp;* showed 7 tumor ceils post-enrichment 
Two of the a samples (33%) converted hem tCC-oegasve to ICC-posiave following 
eanch m c at for tumor ceils. Of the IS sags H panenr apheresis 3 (17%) 

have shows ICC-positive cells following enhehmest However, jubopomai 
morphology of these cells resulted in hiscparhotoguaily iamodusivc results. None 
of these samples was ICC-posiuve pnor to esnehment One qpyp J* hod a single 
ICC-positr.s ceil prior to enrichment, but was ICC-oeganvt following enhehmest 
We are continuing to test samples from stag: 3 and sags [V breast cancer patients. 
This rumor mil enrichment system perrein a rapid, sensitive, and specific method 
for the eshchment of extremely low cumbers of rumor ceils ra hematopoietic 
produce. 
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IMMUNOCHEMICAL CHARACTERIZATION OR THE PROTEIN 
SEQUENCE OR HUMAN C3J4 USING AN IMMOBILIZED PEPTICS 
ARRAY. H.M. Jones. * 9.L Fogarty,- M.S. lodge." R.W. Seminger.’ and S J. 
Tamcwski.* (intr. oy S Rowley) CeiiPrc Inc. Bothell, Washington, USA. 

The crease role of the C S34 molecule present on ftomatocoietic sttm calls 
and prcgemtors remains unclear, as. a ligand for the human C034 molecule 
has net yet been definitely identified. C034 may simply play a note in 
adhes:ve interactions win other cell types within me hematcooietie 
mice environment or alternatively, directly modulate hemetopdietie cells 
threugn cellular signaling by binding of a specific ligand. Antibodies against 
CC34 in addition to being valuable reagents for the isolation of stem ceils are 
useful :ccts with wnich to examine eonformationally distinct regions of this 
cell surface molecule, in particular, mapping of me different peptide regions 
recsgnxsd by antibodies to CS34 may provide dues to the identity of a 
ligand far the C034 molecule. Using a published amino add (AA) sequence 
(Nakamura tf a/.. Exp. HematcL 21. 228-42) we produced an array of 128 
different overlapping peptides scanning residues AA 29 • 291 of the 
extracellular domain of human CS34. For the initial series of experiments 
each peptide was generated as a 13 mar anchored onto e denvatizsd 
ceifuiose support with individual peptic es overlapping me previous sequence 
of residues by two AA. Individual test antibodies were applied to me 
memcrant and incubattd for 3 hours at room temperature. This was 
followed by washing and subsequent detection of any antibody bound to the 
memcrant with a p-gaiactosidasa conjugated anti-mouse tgG antibody and a 
chromegantc substrate. With this system we have been able to examine a 
variety of C034 monoclonal* (Meats) and determine which Moabs recognize 
disears epitopes not wholly dependent on me presence of carbohydrate 
manes. For example, me Moab GSSNOlO recognized 4 peptides spanning 
AA 37 . 55 and the ICH3 Moeb recognized 4 peptides spanning AA 49 • 67. 
Studies are ongoing to determine me precise length and boundary residues 
of the regions recognized by reacting Moabs. Screening by this method has 
allowed me further delineation and classification of me various antibodies 
within the CC34 monoclonal cluster. Additionally, the short, linear, peptide 
sequences identified using mis technique provide an alternative form of 
immunogen for me generation of new CD34 Moabs, Furthermore, we 
conclude met mis is a rapid and informative means of discovering and 
cheractsrlziiTg peptide epitopes. Finally, we believe met me characterization 
of these peptide sequences may provide both tools and insights enabling the 
identification of potential ligands forma CQ34 molecule. 
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MANAGEMENT OF HEMATOLOGIC RELAPSE WITH DONOR 
LEUKOCYTE INFUSIONS: EVALUATION OF THE CEPRATE 
SYSTEM FOR POSITIVE SELECTION OF LYMPHOCYTE 
SUBSETS. G. Risdon. * M. Ends. * J. Peterson?. - N. Saur.d. ' and £ 
AudiTcr?>Hargr*aves- * CeilPro, Inc., BotheU, WA USA Introduction 
by T. Keenan, 

Durable remissions can be achieved in patients with relapsed chronic 
mydogenous leukemia (CML) by innisiofl of donor allogeneic blood 
lymphocytes. Such infusions however are complicated by acute and 
chronic GVHD and marrow aplasia. Optimally, the treatment of 
relapsed CML would involve the identification and infusion of the 
lymphocyte population(s) responsible for the arm-leukemia effect (GVL) 
in the absence of GVHD. To this end, we have evaluated the CeQPro 
CEPRATE separation system for the isolation of large numbers of CD4, 
CDS and CD56-posmve cdls from peripheral blood Ieukapheresis. This 
system permits the rapid isolation of as many as 5x1(7 cells with a purity 
typically greater than 90%. These isolated CD4 and CDS I ceils 
maintain proliferative responses to PHA, anti-CD3 and aHoantigens and 
cytotoxic activity against allogeneic targets. Strong cytolytic activity 
against K562 targets is maintained in CDS6 selected cefis. IL-2 induced 
LAK activity against HL-60 targets is observed with all populations 
following short-term culture The dimcai-scaie isolation of fhnedonai T 
and NK cells is the first step in developing eff e cti v e salvage and 
prophylactic immunotherapy against leukemic relapse. These positively 
selected ceils are also candidates for ex-vivo expansion; activation and 
genetic modification prior to infusion. 
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IMMUNCPHENOTYPIC ANALYSIS OF UMBILICAL CORD 
BLOOD. IN VITRO EXPANSION OF THE CD34* ENRICHED 
FRACTION. A POTENTIAL SOURCE OF TRANSPLANTABLE 
HEMATOPOIETIC stem cells. 

gjaisissill Oh- Maaoufa*. E. S-lrniciA T. Belonaki* E. Lvdalri* 
Kiimms*. M. Depir=eat of Pediatnc 

Hematology Oncology, University Hospital of HerakJion, Crete, Greece, 
Bone marrow naspianation is limited by (he paucity of HLA* 
matched doaon and die frequent occurrence of GvHD. Hematopoietic 
cncsp lints using CB ceOs are bemg increasingly used in pediatric 
patients. Early estimates suggest diet there may not be enough 
hematopoietic progenitor ceils in as average cord blood sample to', 
reconstitute adult patients. We investigated die In vim> proliferative 
pocncai of CB CD34* selected cells in order to increase the progenitor ■* 
pool from C3. We studied the phenotypic characteristics of UC3 
mononuclear cells (n*25) by one ini two color Hour cymraeey. 0034"' 
celts were isolated using a Cepnte IC-34 Biotin kit. In clonogenic 
assay* CrU-GEMM, CFU-GM ar.d BFU-E were quantified by 
methyl; siluiose culture in both mcnsnuclear cells and CD34* enriched 
fractions after die addition of different combinations of Epo, IL3. GM- 
CSF, G-CSF and SCF. The C3 cells were chancre ms ed by a low 
protecdoa of CD3* T ceils, increased CD4/CD8 ratio, minimal 
expression of HLA-DR and increased proportion of CD5/CD19 double 
posstsve 3 cells. An these probably reflect the immaturity of CB 
lyraphocyas contribunng to decreased GvHD. The number of CFU-GM, 
CFU-GSMM, BrU-E in cultures of CD34" enriched ceils had inereased 
34^5-11! fold respectively over the cell cultures of mononuclear cells. 
The addition of SCF expanded the CFU-GM and CFU-GEMM colonies 
3 fold in die CD34* enriched fraction whereas it had no influence on (fan 
mononuclear cells fraction. The influence of SCF was minimal on the 
BFU-E formation in both CD34* enriched and mononucleir cell 
fractions when added to CM-CSF, H3 and Epo. We noticed though that 
the combination of Epo and SCF increased by 3,7 the BFU-E numbers in 
the CD34~ enriched fraction. These dam demostrate that CD34* enriched 
UBC progenitor cells have greater tlonogenic capacity compared to . 
UC3 mononuclear ceils tad they are more sensitive to die addition of 
SCF. We therefore suggest that cord blood can be a valuable alternative 
to bone marrow or peripheral blood as a source of ph iri p o te n t 
hemopoietic stem cells and additional investigation is necessary to 
establish whether ex vivo expanded cord blood progenitors will tngraft 
adult patients as efficiently. 
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QUANTITATION OF CD-WOR* CD3-TDR* CELLS BEFORE AND 
AFTER IMMUNOS F. LECTIO N OF CD34* CELLS FROM C-CSF 
MOBILIZED PERIPHERAL BLOOD PROGENITOR CELLS (PBPO- 
c. Marr.r.« v a Urbano-iiaaa *. C Roman. e...Maur. ft Xacarr. L 

Carrera * M Royira * J Sierra* . J Bncncs Vind 5 Montiemi Deaarones of 
Hematcicgy Hospital Cinic University of Barcelona, Spain. 

Positive sdecson techniques :o isolate CD34’* cells are increasingly used 
for herraxcoieac progenitor ceil enrichment However, between 30% to 70V* of 
progenitor calls may be lost by using these methods. To analyse whether 
this less ifra predominantly C034*DR" or CD3A~DR’ subsets, we studied die 
phenotypic characteristics of CDS-** cells ft cm G-CSF-mobiiized P3PC before 
and after positive selection using the irnmunoadsorption avtdin-btotm method 
(CEPR.-.TE SQ : Twelve healthy suejets, median age 34 years (2 1-61). received 

G-CSr I0|tg/fcg/d s.c. x 5 d. On day 5 and 6 doners underwent 10 L 
leukapheresis using a CS3C0 plus ceil separator The sum of the two apheresis 
producs was incubated witii a biotinylated anti-CD34McAb (12.3. CdlPro) and 
then passed through a cdumn cf ividin-ccated polyacrylamide beads. Bound ceils 
were removed from the column by agitation and rinsing and wen co l l e ct ed, Flow 
eytomesy (FC; FACScan, Becwn Dickinson) was performed an die original . 
PBPC r*.d on the nnmunasdeetad product bag. McAb used for FC included CD3, 
CD34, KLA-OR, and a isocype control. Quandtason of CD34* suhpopulacons 
was pen'ormed by analysis of a total of 300,000 (PBPC product) or 50,000 
cellular events (selected product). Recovery and purity of CD34* cells after - - 
positive selection were of 64% and 57.6%, respectively. Results of ?C analysis . 
of CD3-T ceB subsets before and after the sdecson procedure are shown in the 
-table, A 52% of die CD34*OR* cdls presents in. the original PS?C products was . 
recovered after tmmunosdecuon, as compared to 24% of the CD34*DR cdls. 


Cell fraction 

Pre-column 

Post-column 

COM* ceils <%) ” 

0.70(0.37-1.70) 

57.6(37 '3-324) 

CD34’ ceils * IQMtg* 

6.3(1$- 13 4) 

4.25(2-5 63) 

CD34*HL\-DR'x tOMcg' 

6. 54(2.7$-IZ 7$) 

4.06(1.96-3 44) 

C9M'IILA-DR' x to**#* 

0.21 (0.02-0.61) 

005(001-043) 


V*Iu«c ant «cpi«ttd as nuuiian jaU ranijts. * kg af rtcapwe 


lii conclusion, this method allows a high enrichment of CD34* cells and is 
associated :o a predominant recovery of CD34* DR* ceils. 
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A CCMFAPiSCN Cr RETROVIRAL TPANSCUCHCN PROTOCOLS rCR GENE 
TRANSrsR INTO RHESUS CC34~ SC\c !^nfiOW CcULS. . t .* ... 

K.S. Cook#, 3 A. Agncst*. M. R. <ry/. Z ..P. Warns, K.M. Haga, MJ= *, M,R 
Rooars. R.5. Canaftu*. C#fl Gantsys, Inc, resrar City. CA; Hamateiogy Branch, 
NHL3I, Rock'll#. MO. 

Fatrewaj gsra barsfar into prirra» and human tang tarn napopyUting 
htmatoocitrs sttm satis (HSC) is irafSeartt w..an compared to murina HSC. 
Utilizing txisting matftcdcfcgias trrrcyad in thasa murina srudas, <*# hava 
•vaiuat»d four gana transftr protocol tor tha transduction of HSC to a rhasus 
transplant modaL Thmytrm tha totfcwirg: 1) eo-cuftur* with mtrowtii producers. 2) 
ratrcvirai suz*m*ant infection. 3) to wvo priming with cywidnas, and *) 
immunosaJacrcn of transducad calls prcr a infusion. Tha transfarrtd maritar gana, 
COaz. is a crtiharie immure racscrer icmscsad of tha human C34 axgacatftiaf 
detrain arte r*a :<ti (z) -chain of tha CZ2 7<*ti racaptef. Call suriaos axprtssscn of 
th;s ehirranc p retain fadftatas add zaumtinaaan of transduction afflciancy by 
FACS arar/ti A transiant rat rcvtral L-iracucioft systam, tost was usad which 
yrafda vacter tears of 1-2 x 10'/irJ as asayad on MH 3T3 caflSL Eavan monkays 
hava baar. tra-^pianrad using tcai redy irradiation (650 cGy x 2} as tha 
conditioning grrnan. In 4 anrraa. aLi^cgces C33A-*nrichad bona manow (3M> 
calls wara prsrrrrtuiatad with SCF and U-3 tor as hours and than cs-curturad with 
ratrovrrt/ orssucars tor as hours in *J*< zrssanca of 5CF, fL-fi, and potyorena. 
Oascita to vc-c transduction afftearcss zt 2*-iC% as maasuned by rACS analysts, 
datacaftla CG-z axprasston in earier.jrai stood (P3) of 6M was absam whan 
analyzed by -ACS or PCR post trarsdant to 4 sufcsapuant inimais, COG*- 
anrichad EM was transducad with mrr.uai supamaunt for 96 hours on pfatas 
ceaiad with i*a C034 mAh. to wtro trartcucticn affidancas warn 1<M5%. to 3 of 
tha 4 primaras, 1-3% of PS calls axprauad CC4z at 1 month post tianxpUnt By 
day SO hawavar, C04z couJd bm datac* c in only 1 of tha 4 animaJs(0J5% by PCH). 
Thasa rasuhs migrt raprasant transduction of shcrtUivad hamampoiaoc 
preganrters. An additfonai 2 amrrais urdjrwant in vivo priming with SCF and G-CSF 
tor 5 days ;hcr to bona marrow har/ist in an affampt to improva cam caO 
transduction sfftcanc/. Transducad CG-it-sxprassing calts warn su&saquantly 
puriflad by calf sorting. In this prctccsf tot sertad populations (>95% C04^, 2-4 
xiO^ cails/animaf) war# ra-tofusad. This .ssrasantad 5-7*0 told fawar aa^s man tha 
unsorad inccutom* us ad in aaritor traradana. Engnaftmant was datayad in. both 
arimals. In Gi tirst animal. CCaz was dracad in 2% of PS cafis at day 30 and 0.5% 
at day 73 . Tha saccnd arirrai was nagir/t tiy PCR. Tha datayad angraftmant 
ccsarvad with unmarkad caHs in thasa atoraS s censistant with lata andoganoua 
hamatepciace .tcon sti t u tion dasprta wra: was prtsumad to ba a myataaJSativa 
desa of i ns d ia ccn. Forth armors, this cs.rpticrang ragrman is a ssoca t ad with a high 
transpfant-nt.artd mortakty (7/11 pnrra^s toad within 3 months of transplant). 

3 as ad on trtasa sardiaa. wa cendud* mat 1) tha C04z c him aric racaptof is 
afflcartiy cxpisud in hamazieciatie catfs at tarty tfma points following 
racenstituticn: 2) supamatant transducer* of rhasus CC34^ c«2s aoptars to ba 
supsricr to cc-rJtivanon with rarevini crcducam, and 3) ra-trrfusion of so dad, 
transducad calls deas not annancs gar* ra naftr tfficanc/ rn wvo. 
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IN V/”C £X?ANSlCN CF CCSi-DR--* C~_S FRCM 3CN£ MARRCW C? ACUTc * 
M v “L::: .rJXsMIA (AML) IN riRST R=M:23lCN. A. g r-yT w Van Can ' 

‘^au* 1 - n Steivriry - ’j-sematology CRT, UCL. 3aase!s ^Camrum wor 
Mense^/e £.-»»jimaid KUL. Leuven. 3etgr.m 

5* , *c*.t'* :f 3 -tscuai normal s:m rail icc’jacsn and scansion of this saoutxecn in vrtro 
ccutd toscrstisarfy provide a graft Pavcto cf .r^iyant :i j acta to prcr=2y .*eecnstitute 
nematcc; *« after *.to:ogcus •ranssiac: tor AWL ; n CRt. Wa byporestfed rot ;he . 
CC34*CR** "racoon could ta suitaci* to ccroacft. Aficjots cf 5M hams: from patients 
(pa) with AML <n CR1 (n*9) war* rrrK a CD34* cells by imnwicalflrttiY ccXsrtn and 
cr/cs?t**.-.*d .ntil use. Aftar thawing. CD34* calls wart scned by FACS *rto CS34*0R* 
arc ZZZ^-Z*** fractions. Ceil fractions hi r.araaftar rjtured ,n rr«tiun ccnsticrad by 
an allege-?:: :raoatad norm* human K.va «©amemed with IL1 H5. : lfl, 3CF i G- 
CSF for 2: I3yr Cultures wart w*e.<iy oarroocJatad ri ntfad CPJ-GW. Hr^-CFC and 
2~J-c :=-.:*nt «as assessed irinatiy and u weekly intervals. LTC-IC wen sem^uanofied ‘ 
initially arc r:st 2 week* of licuo cuitori. *cr 3 with an abnormal karyctvpa a: cagrcsis, 
kar/cr,pe ms assessed initially arc after 2 weens cf Jicid culture. These resets were 
compares :: hese obtained with rzrr. a rJ) 3M axen from atlcgwec Sonora (n»iSJ. 
Csiluarr, :/ 2M harvests from pa was ice compared to ri and their d 

CD24*CR~ :t!s was decreased. resutor; n ri recovery of small numoers cf C224*Cfv*» 
cetis aha" sc? try initially, the numpar :* D-J-G’.V tC* CC^OR 1 * cans was strer.^y 
cecraasec smeared ts n (70=57 vs 223= *23. 2*0.203] wrtraaa it was net Pffarer: frem ri 
fer t.% DD2M*0R* fraction {642z*U5 yj 723=33-1, p=0.5). The numcer cf H??-CFC 
produced r/ "a 2 sucpcpulaticns was ewer ran id (CrT*r 122=141 vs 403=232. p^J.OQS; 

DR* 203= ‘32 /s 330=211. D*0.CSi. in;i* numcen of '.TC-sCflO 4 calls wen decreased 
arcane to * (CR^- : 50=31 vs 357=253. p* 0-C008; DR*: 55=23 vs 145=90. p*a0C3>. 

Fcr AML 3M cds. CC34^CR* are Dn** soccccutotiors pmntad eeavasart mrrdars d 
LTC-iC. wrarias m ni the C034*CR** fracocn was ennshed in LTC-tC carcan d to the ' 4 - 
CC24*CR- fraction. LTC-IC generated Sy C334*DR» calls wen almost epuvalwtly • 
dstitoutoc tisrween the supemaant arc :i a*ara rx layer wnen ri 'JC-iC wen 
prelererta.'y iceated m the adherent layer CrU-GM excarsttn from pts CC24*OR^ cells 
was poor r: dacraasad aftar dl4 of cjtui (masarar Crll-GM expansion tor pts: xifltfi at: 
d14 . for ft x£5=24 at d2l). Therefcre. p»en Pteir initial doreng efficiency, pts * 
CD34*CR» calls garented 10 times toss DFU-GM than ri in vitro (i.e. at d14, 948 vs 
10,570 CFL'-CM/IO* calls cultured), in aimer. S3 instances, no HPP-CFC expansion xuW be : 
odsarvee tor rA C334*0R<* cells. Neatly r.a LTC4C ccUd Pc fauna after 14 days at Goad 
cuitun (mecn 0. range 0-4% compared to xsd input). Kar/ctypt was avatuabla tor 4 pts. '** 
Very few reesas could deodsarved drasdy a*!r sorting. After 14 days expansion, all the cal 
fracoans araf/sed so fv were karyotyptcaCy rcnral (12*50 mitoses analysed). In esnefusion. • 
aldougn cctttoy devoid ot teukemto satis, r-e 3M CD24-CR^“ cell fraction Item pts with . 
A.ML in CR: snew profound hemopoietic dr set in vitro, is not enriched in LTC4C end does 
not* give 111 :o satisfactory axpans»s n. F_~er unoratordng of tha mechanisms d tins 
defective rnrtopoiesis is required to make sxssnston feastote. 
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I-. CELL CYCLE STATUS ANO KINETICS OF C034* SU3POPULATONS FROM 
UM81UCAL COHO SLCOO, 30N6 MARROW AND MOBILIZED PERIPHERAL' 
BLOOD. Da 5ruvn C. '. Oeifo'rpe A/ , 3r;n 0 . Se-nigr M .*. Stivc<m»rs P . Institut 
J. Bordet. 3russ*ls. Belgium. 

' We have compared me ceil eye.'* ratus cf CC34*C033~ and 0034*0033* ettfs 

from umtilicai card blood (UC3) <n*l2). bon* marrow (6M) (n*3) and peripheral 
blood progenitor calls mobilized by G-CSr after chemotherapy (PS?Q (n*7). The 
moncnuciaatad call fraction was anncntd in CD34* calls using Ctprata LC 
(CellPrcl systems. Call cyde status of 0034*0033* and 0034*0033* calls was 
assessed using a flcw-cyicneter by double-labelling analysis using propidium 
iodide fcr DNA content and FlTC-conjugated monoclonal antibody lor 0033 
expression. The results were expressed as me percentage of C034*. C 034*0033* 
and CC24"C038* cells in proliferate* phase of the ceil cyde (S~G2M), and 

summanzsd in me table fcelcw: 

CC34** CC24‘CC23“* CC34‘CC3o" CC24‘CC3r * o 

UC3 3.4*1 .2 4.7*C.7 21.2*2.4 

SM 14.3*1.5 25.3*2.3 ' 48*1.1 11*1.2 0.006 » 

_ P3PC 3 S* 1 3 30.3*9 4 2 3*0.7 112*4 1 NO 

• eatfs at say 0 wtfiout any stmuiaoon * crU cultured tor 48 hours weft SCP. !L-3 and IL-8 
p significant difference between UCS and 3M CNA content after 48 hours culture. 

Cefl cyci* analysis indicated mar (a) me large majority of 0034* ceils from C8 as 
from SM and PSSC were quiescent (b) compared to 0034*0038“ fraction, 
significantly more C034*C038* call! ware in active phase of the ceil cyde . (c) 
/ - mere was no significant difference whan me ONA content of UC3. 3M and PBPC 

-7J. was compared, and that was true for each progenitor fraction (CD34*. 

T '< : C034*C03S* or C034"C038“ fraction). After 48 hours incubation of CD34* calls 

•<. ; V in Isccva’s modified Dutoecco’s medium containing 10% of fetal calf serum and 

' stimulated by a combination cf SCF( 1 0 ng/mf), IL-3 ( 1 00 U/rr ri) and IL-6 (100 U/irt). 

V SM and PSSC C034*C038* cells remained essentially quiescent with only 8.1*1 .2 

« '■’y % (n*4) and 11.2*4.1% (n*3) of the caHe in ONA synthesis, in comparison to 21.2 

v ± 2.4 % (n*4) for C3 CD34*C038* ceils. In contusions, assuming a similar 

.r* *' duration of DNA synthesis in the various fractions, our results show that (1) there 

=* f * was no significant difference between the cell cyde status of ths three sources of 

- .• hematopoietic cells as wed as for ms different subpopulations of CD34* cetts 

studied (2) the proportion of cells in active cell cyde in the CD34*CD38r and the 
C034*CC38* subpopuiations is significantly different the first one being more 
jy *. quiescent mat the second on;, this observation has been confirmed for C8, BM 
and PBSC (X although we did not observe any significant difference between c*H 
9‘jfx. • cyde status cf C8, SM and PSSC C034*CD38* fractions before in vitro culture, the 
<iV-. CB 0034*0033* population showed greater proliferative response to stimulation 
by CSFs. 
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CYCLNG STATUS OF CD 34* CELLS MOBILIZED INTO PERST-ISUL BUXM uH 
HEALTHY DONORS 3Y RECCVSDIaNT HID.UN GRANl "'XJYTE COLONY- 
S7D.f_V*7D<G FACTOR (G-CjF). Severs Vf t-smoii. Aaovtir.g Tulin M^.nun 
gsrcsrs' VaaJjggi Prr^.-.ViT3 ?.?>ana .frrcarti'-Lu^ Caram* 

Ron^I!:' Mtnsmrogk* Ciuiiira L.-rrar-:* C-srma A-olo* *ame T n 
tnsfcriu c; Hematology* 'LlA. Seri^aiT. mi auumte of Radtodumpy**. (*t>iversin uf 
BoloyrA samps: Insunae « HcmatoicgyV Department of Human Bicpadwlogy. Umvuniiy 
la Swims’ of Rome, Rota*. 

Is ’Jus study we assessed die rational and kinetic characterises of hichh puntied 
hemropcteK CD 34* cells frsa the ipher«.i> produ^a and the bone rssraw .MM) uf if* 
normal canon undergoing G-CSF rmenent for per.phenl blood non ««iU ,'I'HSC; 
mobilises and nnsplanudca in ailspsuw recipients. Mobilized and 3 M CD «.*IU 
were moated tor thor coloey-forms* spaetty and Ttimesge pra&irwive response tn 
seiectsd rscsabinani human-CS? a*v:«. and the contest at' v«y pnmtnve tong-term adturc 
ixutohhg cells (LTC4CV In addtuoa, the „-\ cling suru* at ctrculaung CD 34* cells, indudinu 
c a x x i Zii cioaogeuc prog ettar sells and the sore immature L7C4C. *v determine! hv ihc 
cytasss tsciaonde (ARA-C) stasis :est sad the aendine orange ;AO.) flow cytometric 
te c h nique. Closogcuc assays a me^yiceiluiose diowed the some frequeev of C?T,'«C wbui 
PS prjnecCD 34* cells and 3M ceils ’sere mmulsted with the sonefcaned medium HU. 
LCM. However, sebtlized CD 34* cei^ were rip t i fi c a tl y more re*pctm*e than their sieody- 
stite 3M asuaterparts to 1L-3 and SC? combined w-ith G-CSF or 3L-3 in prete n ce ci Epo. ha 
cultures added with SCF. IL-3 and Epo we round a mean of 1.5 *1 SEM -fold increase of !*H 
CFU-GM and 3FU-E os compar ed to HM CD 34* cells (p < 0.05V Alter 5 «*du of liquid 
culture re p or ted by (be engineered sstw c rom el cell line M2- [054 to produce Cr-CSF and 
IL-3. we reported 4*_2 * 35 SEM and 62.5 s 54 SEM LTC-IC jw 1 0 4 CD 34* cells in PH and 
steady-ra* 3M, respectively (p • NS). Die ARa-C sui cide essay d ca o ra g at ad that 4 = «% 
SO of aastfted precursors sad l * 3ti SEM of LTC4C in PB an in Sybase as coraporui ui 
25.5 1 12H SD and 21 h tH SEM of baseline 3M. respacuvely <p < 0.001). However, lonuer 
incabsnsa with ARA-C (16-11 boesV in presence ot* SCF. IL-3 and G-CSF or H.-fJ 
dera o nin ad that greater than 60% of LTC-IC an autcaHy cycling with no dufewee with BM 
ccUn Fsisaore, wa d i es of cell-cycle hstrtbutioa oo P3 sad BM CD 34- cells caniirmed . 
the low r oabe r of ciiculaixsg profestnr ceOs in .V and GjM-phase whra supultaneow 
DNARNA analysis d em o n st m ed that ±e majonty ot P9 CD M+ cells are sat quiescent (i.e. 
G(jrpbaae) beng in Gj -phase with a ngadsant ditTeence with baseline and G-CSF treated 
BM (SO s S% SEM era 61.9 ± 6% SEM and 4* * 4% SEM. r ws pe ci v el y . P <»<>5> 
Moreover. G-CSF sriminiwnnon prevented a Unit hut upilxeant propor soa of aohilimd CD 
34^ ceils ±sm apoptout la tcnmiry. ow results indicate that mobilized and 3M CD 34+ 
cells aa be considered eqmicn for the frequency of both conunined sad am arauatuns 
heoesopcieae progenitor ceils although they dtow ditferent kinetic end hautionai prottle^ 
Moreeve, a contrast with previous repero. we found -diet PB CD 34* ulu. iadnding ven 
prumave LTC-IC. are recruited in eea<oc!e. 
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COMPARISON OF IMMUNE RECONSTITUTION AND GVHD AFTER 
ALLOGENEIC PERIPHERAL BLOOD STEM CELL TRANSPLAN- 
TATION WITH OR WITHOUT CDj-t-r SELECTION i rink* . B. 

H. B tnf . C Ber«r« . K Pmftoff. /-WiaKItCM. 
Hirdung* .ind R Merrslsma-tn . Dept. Hematology Sl Oncoiogy, Albert- 
Ludwigs Lruveniry Medieal Center. D-79106 Freiburg, Germany 
32 patients (mean age 35 years. 19-54) with advanced hematologic 
malignancies were transplanted from H LA-identical related donors using 
filgrastim-mobilized peripheral grafts only. In 1 5 patients CD 34- selected 
grans were transplanted containing a median or 4. 3x1 CP/kg body weight 
CD34- cells with a median purity of 555. and 0 45xl0*/kg CD3^ ceils 
(group I). 17 patients were transplanted with unselected grans containing 
5.5xlOVkg CD34+ cells and 142x10* kg CDS- cells (group II). Patients 
were conditioned with Bu/Cyl20 or T3l V?16/Cy GvHD prophylaxis was 
Cyclosporin A only in group I and additional prednisolone was used in 
group II. All patients received filgrastim 5ug*kg body weight post transplant. 
Engraftmem was equivalent in both groups with neutrophils > 500/ ui after 
a median time of 10 days (range 9-15) and platelets >20 000 after 14.5 
days (10-20) in group I and 15.5 days (10-70) in group U. Transfusion 
requirements were similar in both groups with 8 units of packed red ceils 
and 72 units of platelets. Acute GVHD > *1 occured in 5 patients all 
presenting with grade II GVHD which resolved with appropriate treatment. 

Half of the patients are alive with a median follow up of 255 days (72-668) 
and chronic GVHD was not seen in group I patients and in i pattern only in 
group n. Lymphocyte subsets were analyzed monthly post Tx. In both 
groups NK ceil numbers normalized within 2 months and 3 cells within 6 
months. CD4+ counts reached > 20Q/>1 after half a year and CD8+ ceils 
normalized by 8 months. Allogeneic P3SCT results in rapid reconstitution 
of lymphocyte subsea without significant acute or chronic GVHD. 
Transplantation of peripheral blood derived CD34 selected cells is safe and 
results in stable long term engraftmeat without compromising immune 
reconstitution. The >300fold reduction of CD3-r cells in the CD34+ 
selected graft may allow reduction of post transplant immunosuppression. 
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MDR-1 VECTOR MARKING SHOWS THAT CFUGMS DO NOT * 
CONTRIBUTE TO ENGRAFTMENT IN PATIENTS FOLLOWING 
INTENSIVE SYSTEMIC COMBINATION CHEMOTHERAPY. 
Haiana.' L glia/ SJL&lT ZJL±: R. Cm/ AJto/ L - : 
p. EQtaa/ L Kavaiagh. T. Hctaaaa." E. Mccftcasr.* 1L 
Bssam* S. Z. Habeas. m. Aadreeg. R. Chasalia. and 

A .3. Dei«<«rv-h . U.T. M.D. Andtnoa Cancer Center, Houston, TX, 
Systemix, Inc., Palo Alto, CA. CellPro, Inc., Bothell, WA, 
Microbiological Associates, Rockville, MD, Ingenex, Inc., Menlo Park, 

CA, Kenneth Norris Jr. Cancer Hospital, Los Angeles. CA. and Yale . 
University School of Medicine, New Haven. CT. 

The total nucleated cell count/kg, the number of CFUGM/fcg, and 
the number of CD34-r cells/kg have all been used as independent 
predictors of the reconstituting ceil coment of peripheral blood or *” 
marrow ceils of hematopoietic stem ceils. These data have suggested 
that if the dcse of CD34-rceiis/kg is greater than 2 x IQVkg, prompt 
and complete recovery will occur. It is not clear whether cells belonging 
to later sages of marurarion will contribute to hematopoietic ' 
reconstitution following intensive systemic therapy. In order to test if 
the CFUGM sage of maturation contains reconstituting cells, we.J 
analyzed the transduction frequency of CFUGM using two di fferent . 
methods for ismoduction of the retroviral vecmr containing the MDR-1 * 
cDNA into 034 cells: I) The suspension method, which consists of 
suspending the cells collected soon after chemotherapy and 034 ; 
selection in retroviral supernatants for 4 hours), and 2) the stromal 
transduction method, which consists of inoculating the cells on stromal . 
monolayers, in the presence of XL3 and IL6 and retroviral supernatants 
for 48 hours, and found that the transduction frequency was equal in 
methods 1 and 2. Post transplant cells of 5/8 evaluable patients were 
positive for vector MDR-1 in the patterns transplanted with the cells 
transduced by the stromal transduction method, whereas the ceils of 
0/10 of the patients transplanted with cells transduced by the suspension 
method were positive for the vemor MDR-l cells. These results suggest 
that ’subsets of CFUGM exist which do not reconstitute patients 
following intensive chemotherapy. 
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TRANSPLANTATION OF POSITIVELY SELECTED ALLOGENEIC 3LOOO 
CD 34 * CELLS. W Snigger 5 Schec:rr» .' M Subiciewc .* C. Fyjl .‘ i Ha! ere / 

B ranges / A Wiesmann / B. We*}}. * S H. Sinselg . and L Xanz , De- 

partment ar formal Medicine, Divuricn of Hematology and Oncoicjy, L'ni vers try of 
TCbingea. Germany, and "CeUPro, Botieil. WA, USA. 

fa ailcjsnrx transplantation, G-CS? aobiltad peripheral blood ::ogenttor cells 
(PSPCs) ire now being used with increasing frequency as an alternative for bone 
marrow zmsssteadon (BMT). However, there is concern about &; jrrater number 
of immunocompetent T-cclIs m an umnanipuiated ?3PC allograft a icnpared :o a 
conventional 3Nf graft which might lead to an increased risk of severs acute and/or 
chrome graft- v«rsus-hcst disease (GVKDV In order :o potentially decrease the nak of 
GVHD. we positively selecxd CD 34* blood cells using the Cepnce SC de*/ice 
(CsilPro. Behsil. WA) which was shown ;o results in a lo log depletion of T-cells 
(B rugger :t at.. Blood 64: U21. 1994\. Hem. we report on the transplantation of 
CD24* ?S?Cs from 13 allogeneic sibling donors in pirients with MCS AML fa* 12] 
as well as in patents with high-risk or relapsed acute lymphoblast leukemia (n*3J. 
The median age of the patient populates was 42 yean (24-33). The donors were 
HLA-matcoed in 13 cases, while 2 donors had l antigen mismaran. All donors 
received G*C Sr iNeupoges*: 2x12 M g"ig s.c.) for up so 7 days far mobiiuaiion of 
FBPCs. A median of 3.3 (range 3*5) spheres es were performed x tailed sufficient 
numbers of ?3PC for subsequent seiecuon of CD 34* cells. Because of insufficient 
yield aster CD 34* ceil separation. 3 patients received uaseparated ?3?C in addition 
to CD34 seiemed PB cells (group A). The remaining 10 patients wars transplanted . 
with CD34* selected cells only (group B). A median of 3.3x10’ CD34* ceils; kg 
(range 3.3-4.91 and 3.6x10* CDS** ceSs/kg (range 3 .2-6.3) were imnsp lamed in 
group A and B. rwpecuvely. The yield of CD34* ceils after CD34* ca;l selection was 
43 s # (23-61) with a purity of 76% (range 51-33). The number or CD3* cells 
trxxapiamed wera I65xl0*/kg (range 60-344) fa group A. ant 0.33xl0*/kg (range 
0.28-0.93) in group 8. Conditioaicg consuted of BuCy or TBL’Cy. Cyclosporin A 
(CSA) and MTX were given for GVHD prophylaxis fa 12 patterns. while 3 patients 
received CSA only. Time to neutrophil recovery > 0.5x10*/! was 16 days (range 13- 
19) in group A. and 14 days (range 10*15) fa group 3. Time to playlet craasfosion 
independency > 25.0QC3/sel occured at day 16 (12-29) fa group A. and day 19 (15-24) 
in group B. No graft failure was observed. One patient developed :sal infectious 
complications as day 4-3. In patients transplanted with CD34* seisc^d ceils alone 
(group BL we only observed grade 0-tt acne GVHD. while 3/3 pater* treated with 
unselected P3?C (group A) developed grade HI- IV GVHD, and 2 of them 
subsequently died at day 4*23 and 4* 124. respectively. At a median follow up of 240 
days (23-3531, 3 patient are alive and well. These data suggest chat positively selected 
allogeneic P3 CD34* cells induce a rapid and stable engraftment of hematopoiesis 
with a possibly reduced incidence and severity of acute GVHD. 
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MOBILIZATION of peripheral blood progenitor c ells 
USING G-CSF. IN HIV-l INFECTED PERSONS. LZl ii .'J-lia'.’ S. 
Li .• jL2ni2 m . m L RmsaV L Snirelnski . 9- T^gref .• s^'aman 1 . 


J. lift '.* Cry of Hope National Medicni Center. Duarte CA and 'Roche 
Molecular 5> stems. Somerville NJ. 


C-CSr- rased mobilization of peripheral blood progenitor cells fPBPC) has 
been associated with transient reduction in CD4 ceil counts in normal donors 
(M. Worsting rr at, BMT in press. 1996). The purpose of this study was to 
determine die safety and effectiveness of granuiccyte-colonv stimulating 
factor (C-CSD for mobilization of ?9PC in HIV.; infected persons. Seven 
HIV-1 infected persons with >100 CD4 ceils and no evidence of AIDS were 
treated with G-CSF for 5 days (10 ugkg day). Sixteen hours after the fourth 
dose of 0-CSF. mononuclear cells (MNC) were harvested during a 12 L 
spheres ;i using a Fenwail CS-30C0 cell separator, and CD34* ceils were 
enriched ‘using an Ceprate-2 SC Stem Ceil Collection System (CellPro Inc. 
Bothell ’* A). Clinical status. CD4 counts, plasma HIV RNA using RT-PCR 
(Roche;, and HIV-1 infectivity assa>s of plasma and MNC were monitored 
for 6 months. Six subjects completed the apheresis without significant 
problems, and one failed co complete the apheresis because or inadequate 
venous access. During the 4 days of G-CSF treatment, there was a prompt 
mobiiizar.cn of total leukocytes with a peak WBC range of 23-d l x 10 VL 
and peak CD34-*- percent of MNC of 0.5-15%. both at a median time of 4 
days post-G-CSF. The apheresis produce yielded a mean 3.6 x 10 MNC/kg 
(range 13-5.7 x 10 /kg ). CD34- ceil selection yielded a mean 2.S x 10* 
ceils kg (range U-5.4 x 10 Teg). BFL r -E and CFU-GM were within normal 
limits, but CFU-GEMM were reduced. Baseline CD4 counts (mean * 450) 
were reduced by a mean of 32% at one month post-apneresis (p * 0.015) and 
returned to levels roc significantly different from baseline after 2 months. 
There was w increase in mean plasma HIV-l RXa levels from baseline 
6.3 1 0 jereme copies per ml (gc/ml) to a peak of 1 2.600 gem I at 4 days post 
G-CSr (p * 0.1). At 3 months and 6 months after G-CSr, the plasma HIV 
RNA decreased to a mean of 4.000 gc/ml and 1.600 gc/ml, respectively (p 
>0.55). Leukocyte and plasma infectivity assays were positive for HIV-l 
before and after apheresis in all subject and decreased during the time of 
ceil mobilization. There were no changes in clinical sums ot the subjects 
during the 5 month period of observation. PBPC can be mobilized from 
HIV-l infected persons using G-CSF. and functional CD34- cells can be 
efficiently selected. CD4 counts are transiently depressed following 
apheresis without significant increase in plasma HIV RNA levels or change 
in clinical sums. 
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INHiSiTCN CP HIV-1 REPLICATION IN ANTI HIV-1 GENS 
EXPRESSING LONG TEAM BCNS MAP. SCW CULTURES 
c5TAs..SH£0 FROM C334- CELLS OP HIV-1 INFECTED 
CCNCFS G. 3aucr * £J= Wen/ 1 . £agflflLl X £ Valde^ / 

J. Zaia * jnd D.9. Kohn, Childrens Hcsortai Los Angeles. CA. City of 
Hop* Mecca! Canter. Ouarre. CA. 

Long :irm bona marrow cultures established from C034+ calls 
isolates Tom cord blood or bona marrow of HIV-T nagativa donors 
transcusss with several ratrovtral vectors containing anti HIV-t genes 
strong:; mbit HIV-1 replication after challenge with the macropnage 
tropic :sc a:e HIV-1 JR-fL To aete.rr.ine the feasibility of gene therapy 
for AlCS n individuals already infected with HIV-1, G-CS? mobilized 
peripheral blood C034- calls ware isolated from HIV-1 infected 
indivic.a.s. and transduced with retroviral vectors containing three 
different anti HIV-ganas: An RNA decoy vector cvarexoressing the 
rev tire;*; domain of the Sev Responsive Element. L-RRs-neo. a 
daufcie "ammerhead riber/me victor targeted to the tat and rev 
transers* L-TR/TAT-neo. and a vector containing the transdominant 
mutant :: MIO in the construct L-MiO-SN. As a control, a vector 
mediating only neomycin resistance. LN. was used. After three days 
of transduction on allogeneic stroma in the presence of SCP, IL-S and 
IL-3. the cultures were G4ia selected. and challenged with HIV-1 JR- 
PL and a primary HIV-1 isolate. 

Results: Compared to the control, the L-RRE-neo. L-TR/TAT-neo and 
L-MtC-SN transduced cultures displayed up to TOGO foid initiation of 
HIV-1 recreation aftar challenge with HIV-1 JR-F„ and a primary HIV-t 
isolate. This preiiminary study suggests that ami HIV-genes can be 
introduced into 0034-'- ceils from individuals already infected with HIV- 
1, and strengfy inhibit HIV-t replication in primary monocytes derived 
from CC34- progenitors. As the presence of bone marrow stroma 
during retroviral transduction ennanees gene transfer into C034* 
cells, and long term engraftment in recipients of transduced C034+ 
cells, we evaluated the feaifoiiity of using stroma from HIV-t infected 
indnrieuais to support transduction of C034~ ceils. A comparison 
between :ne growth rates of cultured stroma from HiV-1 negative and 
HIV-t positive donors showed nearly Identical proiiferatr/e capacity, 
and gene transfer into C034-* ceils from HIV-i negative and HIV-1 
positive Conors was supported equally weH by stroma from HIV-1 
negative and HIV-1 positive individuals. 

Conclusions: In all. these data support the feasibility of applying 
retroviral • mediated transduedon of CC34* cells from HIV-t infected 
individual for gene therapy. 
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TRANSPLANTATION OF ?OSm VE1Y SsLZCTzD CD34+ SONe MARROW AVD 
MOBC.7TJ PSagHSUL 310CD TEL1S FROM I-£APL 0 CD ENTTCAl RELATED 
DONORS FOR HIGH-RISK K2MA7C LOGIC MALIGNANCES. AM Geiger. £, 
Ar.aacra. 1 Chmncev. J £ 2£gaa. HI Halal C I lamamrg. W Rvbta. C A. iacofes.* 
■ad MC Sesvtmea . Sac ty Uciveraty. ALanu. GA Fred Hutchinson Cancer Research 
Cg«g, Seattle. WA; V turns Adaaa^raaca Modes! Center, Seattle. Wa Wuhiagxo 
Ucivevrr. St Loaut MO; SoudJ Tcu Cancer baocute, Sen Antocuo, TX. L'aiversity of 
Picsbur^u Pittsburgh. PA; and CeilPrc. lie.. BothciL WA 
The lack of hiszocomp table related or 'csreuMd donors limits the application of allogeneic 
bone arm* Tmsplantsuon (BMT) for rnazsu of higa-nsk hcnuioieac zuhpuacicx For 
patterns who lick rXA-mttched — r.on. raapiaaution of sciemsd CDJ4- heaaicpoi- 

esc pncjruxr ceils from hapIoidertxMi rrlsrives provides sa afcerasuve source of stem ceils 
with reduced numbers of T ceils and sup: it associated with reduced risks of severe grafr- 
versus-hei; dise as e (GVHD). To cess dtti r-ccthens, w« evaluated traaschautioa of CD54+ 
ceils sctsxed with in avidin-bictio immune Adscrcuco column (C£?RaTE SC System) from 
both G<Sr-mobilis*i peripheral blood ~dl ?SC; leukacheresia products »d bone marrow 
cailecscss Tom HLA-hipioideaccai reiared dcaors in 1 3 pediatric pts (median age. 6 yr. 
range. I- 13) utd II adult pts (median aj*. 35 yr, range, 22-4J) with idgh-nsk acute lympho- 
cytic leuximia (n-13), acute myelocytic laukemu (a*4). chronic myelocytic leukemia (n*4). 
mydodysrlwoc syn dr o me (o*2). or :xtt-Hxgk=i lymphoma (n* I ), .All pts received pre* 
transplant sndiuonieg with fracaonatsd icai body Irr adiation (!2-U Gy), cyclophosphamide 
(60 fflgkj i x 2 <fl. *nd mo-thymocyte jfoeuia (30 rag/kg'd x 3 d) and post-transplant cyclo- 
sporine zzi short-course methotrexate. The median dose of CD 34* cells (x lO'.kg) was 14.5 
(nag*. 3.4-716) in pediatnc pts and IQ.- lran;e. 3.7-15.6) in adult pts; the median dose of 
CD3+ ceils (x 10*'1cj0 was ZZ (range. 0.3-5. 3} a pediatric pts and 0.3 (range. 0.3- 1.7) in 
adult pts. Twelve of 13 pediatric pts (97%) mi 3 of 1 1 adult pts (73%) had donor neutrophil 
ea g r afe cs median tune to attain absolve seusophtl count >0.5 x 10*4 was 13 d (range. 
10-31)2 pediatric pa and 20 d (range. !2*27) in adult pts. Two adult pts died without ea- 
grafcsMg; at 9 and 11 d, respecriveiy, after yassplantt and two pts (1 adult. 1 pediatric) had 
grad £uftr* followed by autologous iemasrameac recovery at 33 and 36 d. respecuvefy , 
alter tnejcianc. Bight of 12 evaluable periamc pts (67%) and 2 of 3 evaluable adult pts 
(35%) had Grade 0-G acute GVHD; 4 pediatric pts (33%) and 6 adult pts (75%) had Grade 
2MV jene GVHD. Chronic GVHD developed in 3 of the 7 pediatric pa (39%) and 2 of the 
4 adult prs (50%) who survived >100 i after yansplant Deaths occur re d in 7 pediatric pa (4 
GVHD. I VOD, 3 pr ogres si ve disease) mi 10 adult pa (6 GVHD. 3 regtmewelued toxici- 
ty. 3 icpuX Six pediatric pts. including I with atuaiogous recovery, are alive at a median of 
51+ wk v3=pe. U+-66-*) aftn* transplant and 1 adult (also with autologous recovery) is alive 
at 52* wlc after transplant The probability af survival at 1 yr is 45% for pediatric po and 
10% Car aduii pts. We conclude that wnjplamatton of positively selected CD34* ceils from 
haploidcsacal relieves is feasible and axsccuccd with prompt eagfaftawat in the majority of 
neripiestr. however, risks of severe acuu GVjO ord of cisrcnic GVHD remain, A study has 
been ioiuaiej ui children with hematolopc malipancica to evaluate additional T cell deple- 
tion and Tvjptanuticn of CD34- PSC prcduca from haploidcntical related donorx 
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ALTOLOCOCS PERIPHERAL BLOOD SELECTED CD3-t* CELL 
TRANSPLANTATION FOR THE TREATMENT OF SEVERE 
PROGRESSIVE SYSTEMIC SCLEROSIS F Loeatelli. A. RjvtUi* R. 
Maccnrio* . D Montagna*. C. PtroKi* . F De generic:::*. M. Zccca* F 
Bocetn*.G Gtor?taoi*. P De Stcfazo^A. Mamat* Qiotca Fartmnci. ' 
UmvemU ii Pavia a ad Blood Transfusion Service. IRCCS Peiidiaico San 
Macao. Pavia, Italy. 

Autologous boae sunow transpUoutioo Jus been recently proposed 
as potentially curative treatment for severe or poor-prognosis autoimmune 
diseases. la view of results obtained ia muaaJ models. *c decided to jive 
ajx autologous peripheral bioed stem cel! (PSSO transplant to an ! I -year- * 
oid girt a/fected by systemic sclerosis with progressive lung fibrosis, but 
without pultnoaary hypertension. After having obtained approval of the 
local Ethical Committee and wrirtea informed consent of the parents, the 
child received a mobilizing chemotherapy consisting of 
cyclophosphamide * (CV) at a dose of 4 grm. followed by the 
administration of G-CSF at a dose of 10 {ig/Kg-day. Two Icukapheresis 
procedures were performed on day + 12 aad day +13, respecuvely. Tie 
number of ?SSC collected was 4.3 x tQ^Kg. A three-log T-ceil depletion 
was performed as CD34+ ceil positive selection by means of Ceprace SC -• 
aad purified CD34-* ceils (percentage recovery 70‘S) were subsequently - 
cryopreserved. Pre-transplant conditioning regimen consisted of CT at a 
dose of 30 mf^Kj from day -3 to day <3 and the monoclonal antibody 
Cam path- 1 G at a dose of 10 mg'day for 2 days. After thawing; the tool 
infused CD3-U cell count was 3.5 x ICPKg; the residual T lymphocyte 
dose was 3 x t OMCf. G-CSF was administered after transplant at a dose of % 
5 pg'kg'day for 12 days. The early post-transplant period was uneventful; ; 
neutrophil and platelet eograftment (PMN > 0-5 * 107L and PLT > 50 a 
t OVL) was achieved on day ;+I 1 and day +14. respectively. The patient w» 
discharged on day +24 and she ts ii;ve and well, with a normal blood 
count 70 days after the transplant procedure/ The immunological 
evaluation performed 2 and 4 weeks after transplantation showed a 
moderate reduction of mature* T lymphocytes (patient's COS* ceils » . 

30%: normal controls. * 65415%) and profound _ impairment of (he 
proli ferative response to phyiohaemcajjlannia.’ coocaaavaiin-A and and- 
CD3 monoclonal antibody (< 3% of actual control subjects). This pattern 
of txsuxtuaolojical recovery is similar to that normally observed after - 
unxnanipulated autologous BMT. Our experience demonstrates the 
feasibility aad safety of this procedure ia children affected by s evere * ^ 
autoimmune diseases. A longer follow-up aad careful monicoriag of signs 
and symptoms of the original disease will be accessary in order to evaluate, s .. 
the efficacy of the treatment. 
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C&OSS-.REACnONS OF ANTI-CD U AND 0THE3. HAEMATOPOIETIC MONO- 
CLONAL ANTIBODIES TO NELK.C3LAST0MA CELLS. A R. Wife. * 

and r Z:-r * (Tntr. by P.D. Wicknr.rtiveitc> University of Jena. Deparaneu of 
Pediatrics, ,’er.x Germany. 

Peripheral blood stem cells (P3SC; sre being used with increasing frequency as a 
progenitor ceil source after myeioabisave irradiation or high-dose chemotherapy for 
neurnbiasxir.i paoems. But more and mere evidences of circulating tumour ceils in 
biood are rcund so that PBSC harvers say contain viable, high clonogenic tumour 
stem cells carrying the risk of being reiaftued into the patient To reduce the potential 
risk of tumeur contamination harvested mononuclear cells can be purged with a 
selection of arm-CDjd monoclonal anybodies (moAbs). In the present study we 
have examined the surface membrens anegens of six freshly obtained neuroblastoma 
tumour specimens and eight permanent, six primary, and four SGD-aiouse passaged 
cel! lines with the use of a panel of moAbs developed against haematopoietic cells 
including *e CD34 moAbs Binr.irw (DAKO), ICH3 (MEDACX QbendlO 
(SEROTSC;. and 12 .J (CeilPro) rsspeetiveiy, and moAbs primarily developed against 
neuroblaKcmi ceils by flow-cycomesri: analysis. We separated the non-idherent. small 
round-shaped clonogenic neurobiastema ceils from the adherent ceils of permanent 
and SCID-mouse passaged aeurobiaiuma ceil lines comparing this in vitro modell 
system with the circulating tumour ceils in patients and analysed the ceil surtsce 
expression of CDS 4 antigen. As a result r.s majority of neuroblastoma cell lines shared 
haematoeoishc-assoesiced antigens with 9 (10-92%) and T (0-75%) cells, myeloid 
cells and monocytes (0-100%) as weil as with megikx-yocytes (040%). In literature, 
there is repored that die CD34 antigen may be involved in cell adhesion processes and 
in Jiomirg 1 interactions between stem csiis and the stroma of bone marrow. In fact, we 
found high mesons of ICH3 (90%} nd 3u*malG (T5%) in the lower differen ti a ted 
non-adherent neuroblastoma cells charac^riasd by a diminished adhesion capability in 
comparison with the adherent cells (25% and 29%, respectively). Similar results are 
produced widt SC!D-mouse passaged high clonogenic neuroblastoma cells immediately 
after tumour resection in contrast to fzrtsr cultivated and differentiated ceils. Results 
of the considerable specific cross-rtacnsos of anti-CD34 moAbs to neuroblastoma cells 
were to be found in* an experitner.: of seat cell selection of a bone marrow 
morphologically free of neurobiastoni ceils. After preparing bone marrow with the 
biotinylated 12.S moAb and its passage through a column of avidin-coated 
polyncrylasids heads we observed a r.rxsclmoma cell clone growing up from the 
selected s»m cells at the 2ls* day of in vitro culture. In conclusion, these cross 
reactions found with haematopoietic moAbs. especially the CD34 moAbs ICH3 and 
12.4, indicxe that there is a pottnex risk of accumulation of just the circulating 
neurobUswtca cells during selection of CD34* cells from eventually tumour cell 
contaminated bone marrow or peripheral bleed. Therefore, the stem cell selection with 
CD 34 moAbs should be performed only with toted moAbs before and with precaution 
in neuroblaswma patients. 
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PREVENTION OF GlUFT-VSRSl'S-HOST.OISEASE 3Y IRANSPLANTA* 
TION OF ALLOGENEIC CD34* BLOOD CELLS ADDITIONALLY T-CE1L 
DEPLETED WTTH CAMPATK* S H. BLiflSSUKaL* L. Araeaev. * J Vovnmv • 
lass, « A Saris.* LStesg,* Ussc/ LG-Sato/ C.Halc." h. viidM * 

and A Ganscr. Dept Hcaggfticy asd Dept o£ Tra asL Med, Hannover Medical 
School Germany and Dept Paiiciogy, Umvenicy of Oxford UK 
. The transplantation of unmtmcseiecmd of allogeneic CD34* blood cells provides 
rapid jnd ruble hcaacopoietic ressvey. is. however. alone act suiScicat as effective 
GvKD-propbviaxis. We erafagsri. whether an additional T-cell depletion of the 
imxurosdecud CD34* blood ceil grafts could flintier reduce acute Gy HD and 
difr~rr the need for post-raspls:: tiaauaosupprcssivc Dreatracn t Five patients (3 
CML 1 AML. I NHL median age 19 yean, range 25*38. 1 male. 4 female) r e ceiv ed 
G-CS? mobilized (5pg'Vg s c. btii peripheral blood progenitor cells (PBPC) from 
HLVtcsaccal sibling d one rs, 034' cells were selected by tnanuttoadsorpuea 
(Cepntri SC. CeilPro. Boded WA) and frozen. Toe uonsefocted T cells were 
porucced and stored separately. The conditioning regimen consisted ofTBl (!2Gy) 
and Cy (IZOmg'fcg). According a tire remiss from 7-ceU depleted bone narrow 
transplantation Campath* IH was given i.v. prior to conditioning for prophylaxis of 
gn±re;scaca (ZOrag/d, d • 1 1 to -7). At n&spUmacon the CD34* cells were thawed 
and Csmpath-IH was added (ICmg'lSOmi). Campath- 1 H labelled > 99% of die 
residual T*ceUs. The graft was mnsflised without further ex vivo manipulaocn * 
within 30*40 min. Median transplanted cell number wen: 3.3 CD34\ 0.21 CD3* 
and 03 1 CD5 V Campath* IH labelled cells xlOMcg. The patients received 0*CSF 
(5ugVg< s.e.) post-transplant anti ao fbrtfwr GvHD prophylaxis was given. All 
pacsts engrafted. No grad failure cr rejection were observed so far (follow op 30- ' 
85 coys). Median recovery time ef ururropbils to reach 500 and l.QOQ/pl was 11 and ' 
13 days, respectively. Median recovery time of platelets to reach 50,000/pl was 24 
day s. The last platelet (median ~ umts/paneat) and RBC ( me dia n 6 umts/paneat) 
transfusions were required on median days 10 and 1 1, respectively. One p ati ent with ‘ 
active CMV infection and antiviral m ratmcit did not achieve 50,000/pl platelets up' : 
to day 30. None of the patieau developed acute GvHD. Lymphoc yte s began. to ' 
recover after day 35 with an interred CD4/CD3 ratio of L4 and greater proportions ’ 
of CD56* ceils (3-24%). AH three patients seropositive for CMV developed CMV a 
amigmemia (day • 1, 14 and 43). Pree mp tive ganciclovir or foscarwt treatment was *_ 
gh« and no progress to CMV^saase occurred. One CML patient received donor T 
lymphocytes at day +80 because a switch to bcr-abl PCR-pcsttivity was demon- ~ m 
strand. The transplantation cf T-cett depleted allogeneic CD34* cells prevented * 
egbssvdy acute GvHD while preserving’ the rapid hematopoietic reconstitution sear 
with PBPC grafts. Sines no uusuacruppressive trea tment is used post-transplant, *' 
this approach provides appropriate conditions for induction of GvL with dmer * 
hwphocyte transfusions, Whether titis will translate in improvement of disease te 
survival and whether the high rare of active CMV infections will cause clinical 
problems remains to be dereretired. 
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ENHANCED DETECTION CF 3REAS7 TIMOR. CELLS BY 
IMMUNCCY7C CHEMISTRY rOLLC-TNG ENRICHMENT USING AN AVID IN 
A57TNTV COLUMN. T £ La^on.* A 3 Grander.* M.J. Kennedy. EJ. ShcalL 
R.B Jor«. 1. Kami. * A A Ran .* CeuFra. Inc.. Sctheli. WA. Johns Hoptans 
Oncology Center, Baltimore, MD, and Vmv of Colorado Health Sciences Center, 
Denver. CO. 

The acuity to detect very low levels of rumor calls in Wood or bone marrow is 
useful for derecuon of microm eas tati c disease and appears to have prognostic 
si pif cases. The presence of mxcromtmsrasjs in p«ary breast cancer pa c es ts at 
the tee c: surgery is significantly a* very, with poor prognosis and eaity relapse 
(Core, » ai. / din Cneoi 9:17*9, 199IV Tee presence of nucremeususei has also 
been shown to be associated with reduced disease-tee and overoil survival in the 
high-dose chemotherapy, autologous hematopoietic stem cell transplantation setting 
(Vredenburgh. et aL Proc Am-* Sbe O Oncsi 14:3 16. 1995). Current detection 
methods [Immunocytoctemisuy, PCS.) lack foe seasiuvirr to detea beyond l:ixi0 4 , 
while tumor cells may be contaminants u levels lower foac this. The sensitmey of 
current rorfoeds of detection may be tersased sigsiiaatiy if combined with a 
turner enr.chment method that allows :z: h: sclccovs capture of raicromctastacc 
tumor cells. We have developed a system to enrich lor tumor cells ham bone 
marrow, ipheresis product, and peripheral blood that can isolate one tumor ceil is 
lxiO 1 besots poicac cells. Using this Uccnrory-scaie avidia-affinity column system 
we have shown between l and 3 Lop of enrichment of seeded tumor cells. The 
isolated tumor ceils were capable of ifl growth. A monoclonal anubody that is 
specif c for a membrane-associated anti gin. PAN-05 (Neo&c Carp. Seattle. WA). is 
used for positive seiecaon of the tumor ceils. Post-cte chm e m detection of tumor 
cells is accomplished by means of a sensitive rmm ^ s cyto cft e nu cal (ICQ assay 
using a cnckail of ann-cytokeraan anucoca. In additoa, 13 stags Q and 6 stage 
IV breast cancer patient ipheresis samples have been processed on this system and 
analyzed by ICC Of the 6 stage IV samples, only one showed an ICC-posieve ceil 
prior to sshshmexn. but this same sample ihowed 7 moor cells post-enrichment. 
Two of the 5 samples (33%) converted tea ICC-aegiEve to ICC -positive following 
enrichment for tumor cells. Of the IS sag: H pattern ap across specimens. 3 (17%) 
have shown ICC-posuive ceils following enrichment. However, suboptimal 
morphology' of these ceils resulted in hire cafoo logically incondustvt results. None 
of these samples was ICC-posiave prior » sanchmsst One sample had a single 
ICC-posicv: cell prior to enrichment, but was ICC-ocganve following enrichment 
We are coedauing to test samples from rag: 2 and sags IV breast cancer pa t ien t s . 
This tumor cell enrichment sy stem penros a rapid, sensitive. and specific method 
for the eon lament of extremely low numbers of rumor ceils in hematopoietic 
products. 
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IMMUNOCHEMICAL CHARACTERIZATION OF THE PROTEIN 
SEQUENCE OF HUMAN C3J4 U3INO AN IMMOBILIZES PEPTIDE 
ARRAY. H.M. Jones/ 3.L Fogarty/ M.S. Lodge/ R.W. Seminger/ and S.J. 
Tamcwsti.* (irnr. by $ Rowley) CeilPro Inc. Somell, Washington, USA. 

Th# tracts* rcie of the C324 molecule present an hematocaietic stem calls 
and pregemtors remains unclear, as a ligand for tne human C024 molecule 
has net yet been definitely identified. C034 may simply play a role in 
adhesive interactions with otter ceil types within the hematcooietic 
micctnvironment or alternatively, cirectiy modulate hematopoietic ceils 
through cellular signaling Dy omcing of a specific ligand. Antibodies against 
CC34 in addition to being valuable reagents for the isolation of stem ceils are 
useful tscia with which to examine conform ationalty distinct regions of this 
ceil surface molecule. In particular, mapping of the different peptide regions 
recognized by antibodies to C32* may provide dues to the identity of a 
ligano for the C034 molecule. Using a published amino add (A A) sequence 
(Nakamura tf a/.. Exp. Hematei. 21. 226-42) we produced an array of 126 
different overlapping peptides scanning residues AA 29 • 291 of the 
extracjiiuiar domain of human CC3A For me initial series of experiments 
each peptide wee generated as a 13 mer anchored onto a denvattzed 
eelluicse support with individual peptides overlapping the previous sequence 
of rescues by two AA. Individual test antibodies were applied to the 
memcrane and incubated for 3 hours at room temperature. This was 
followed by washing and subsequent detection of any antibody bound ta the 
membrane with a b-gaiactosidase conjugated anti-mouse lgG antibody and a 
chrcmegenic substrate. With this system we have been able to examine a 
vanity of C034 mcnoctcnais (Meacs) and determine which Moabs reccgnize 
discrete epitopes not wholly dependant on the presence of carbohydrate 
moieties. For example, tne Moao CSSN010 recognized 4 peptides spanning 
AA 37 - 55 and the ICH3 Moab recognized 4 peptides spanning AA 49 • 57. 
Studies are ongoing to determine tne precise length and boundary residues 
of the regions recognized by reacting Moabs. Screening by this method has 
allowed the further delineation and classification of the various antibodies 
within the CC24 monoclonal duster. Additionally, the short, linear, peptide 
sequences identified using this technique provide an alternative form of 
immtmcgen for the generation of new C034 Moabs. Furthermore, we 
conduce mat this is a rapid and informative means of discovering and 
characterizing peptide epitopes. Finally, we believe that the characterization 
of these peptide sequences may provide bom tools and insights enabling the 
identif cation of potential ligands fsr me C034 molecule. 
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MANAGEMENT OF HEMATOLOGIC RELAPSE WITH DONOR 
LEUKOCYTE INFUSIONS: EVALUATION OF THE CEPRATE 
SYSTEM FOR POSITIVE SELECTION OF LYMPHOCYTE 
SUBSETS. G. Risdon. * M. Bnfc* LPswasn?.* EJauci* and JL. 
Auditor* -Hargreaves. * CeilPro, Inc, Botheil, WA USA. Intrcducdon 
by T. Keenan. 

Durable remissions can be achieved in patients with relapsed chronic 
myelogenous leukemia (CML) by innidon of donor allogeneic blood 
lymphocytes. Such infusions however are compli c a ted by acute and 
chronic GVHD and marrow aplasia. Optimally, the treatment of 
relapsed CML would involve the identification and infusion of the 
lymphocyte popuiation(s) responsible for the ami-leukemia effect (GVL) 
in the absence of GVHD. To this end, we have evaluated the CeBPro 
CEPRATE separation system for the isolation of large numbers of CD4, 
CD3 and CDS6-poshive ceils from peripheral blood ieukapheresis. This 
system permits the rapid isolation of as many as 5x1(7 cells with a purity 
typically greater than 90%. These isolated CD4 and CD8 T cells 
maintain proliferative responses to PHA, anti-CD3 and alio antigens and . 
cytotoxic acsvity against allogeneic targets. Strong cytolytic activity 
against K562 targets is maintained in CD56 selected cells. IL-2 induced 
LAX activity against HL-60 targets is observed with all populations 
following short-term culture. The cUmcai-scaie isolation of functional T 
and NK cells is the first step m developing effective salvage and 
prophylactic immunotherapy against leukemic relapse. These positively . 
selected cells are also candidates for ex-vivo expansion, activation and - 
genetic modification prior to infusion. 
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Cell Processing: Selection and Expansion 
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IMMUNCPHENOTYPIC ANALYSIS OF UMBILICAL CORD 
BLOOD. IN VITRO EXPANSION OF THE CD3-T ENRICHED 
FRACTION. A POTENTIAL SOURCE OF TRANSPLANTABLE 
HEMATOPOIETIC stem cells. 

ILJamismu*. Ch. Maaouka*. E. 5- axaki*. S. LflU til 

Th. Xalnanns*. M. ?Cal~i‘-L Deparzneat of Ptdiatnc 
Hematology* Oncology. University Hsspiai of Hsraklion, Crete. Greece. 

Bone marrow uanspianadon is limited by the paucity of HLA- 
matched done n and the frequent ocrarmsce of GvKD. Hematopoietic 
tmnspiar.3 using C3 cells are temg increasingly used in pediatric 
patients. Early esrimates suggest that mere may not be enough 
hematopoietic progenitor ceils in m avenge cord blood sample o’, 
reconstitute adult patients. We mvtngated the in vitro proliferative 
potential ox CB CD34~ selected ceils in order to increase the progenitor ■" 
pool from C3. We studied the phenotypic characteristics of UCB 
mononuclear cells (a* 15) by one sni two color Cow cymraecy. CD34* 
cells were isolated using a Ceprats LC-34 Biotin kit. In clonogenic 
assays CFU-GEMM, CFU-GM and SrU-E were quantised by 
methylceilulose culture in both mensnueisar ceils and CD34* enriched 
fracnons after the addition of different combinations of Spo. IL3. GM- 
CSF. G-CSF and SCF. The CB ceils were chasacarjed by a low 
procecrian af CD3~ T cells, increased CD4/CD8 ratio, minimal 
expression of HLA-DR and increased proportion of CD5/CD19 double 
possthve 3 cells. All these probably reflect the immaturity of CB 
iyraphocy** contributing to decreased GvHD. The number of CFU-GM, 
CFU-GEMM BrU»c in cultures of CD34" enriched ceils had increased 
34-65-225 fold respectively over the cell cultures of mononuclear cells. 
The addition of SCF expanded the CFU-GM and CFU-GEMM colonics 
3 fold in the CD34* enriched fraeaca whereas it had no influence on the 
mononuclear cells fraction. The ia£uacs of SCF was minimal on dxe 
BFU-E formation in both CD34* enriched and mononuclear cell 
fracsons when added to GM-CSF, IL3 and Epo. W« noticed though that 
the combination of Epo and SCF increased by 3,7 the BFU-E numbers in 
the CD34~ enriched fraction. These data deaostrate that CD34" enriched 
UBC progenitor cells have greater clonogenic capacity compared to . 
UCB mononuclear cells and they are mors sensitive to the addidoo of 
SCF. We therefore suggest that cord blood can be a valuable alternative 
to bone marrow or peripheral blood as a source of pluripotenr 
hemopoieric stem cells and addidonal invesngadon is necessary to 
establish whether ex vivo expanded cord blood progenitors will engraft 
adult panerns as efficiently. 


“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 8S, No.10, Supplement 1, pg. 245b 



Cell Processing: Selection and Expansion 


3719 

QUANTITATION OF CD34*OR" CD34’DR' CELLS BEFORE AND 
AFTER IM.M UNOS E LE CTI 0 N OF CDjr CELLS FRO>! G-C5F 
MOBILIZED PERIPHERAL BLOOD PROCENITOR CELLS (PBPC). 

C Ma—sez V A Lfrfaaiua-ftcima r C. RflfflttB. P MSOH*. & M«ar;T. £. 
Carnrsf M RoviraV J Sum * 1 3ncnesMRd 5 MonttCTSI OepaTJnentof 
Hematcicgy Hospital Clinic University of Barcelona, Spain. 

Ptstave sdccaon techniques to isolate CD34* cells are increasingly used 
for henszcsoiedc progenitor ceil ennchment, However, between *0% to iQ%of 
progcmsf cells may be .’os; by using these methods. To analyse whether 
this less ifecs predominantly CD34*DR* or CDj-J'DR* subsea, we studied die 
phenotypic characteristics of CD34' ceUs front G-CSF-mobtUced P3PC betore 
and after positive selection using the immunoadsarption avidin*bioun method 
(CSPRA7E SQ. Twelve healthy sublets. median ago 34 years (21 -61), received 
G-CSr lOugrtcg/d s.c. x 5 d. On day 5 and 6 doners underwent 10 L 
Icukapheresis using a CS3C0 plus cell separator The sum of the t*.vo apheresis 
prodtios was meubared wish a bioonyJaad awi*C.Dj4i\JcAb (IZS; CeBPro) and 
then passed dirough a column cf svidin-ccatsd polyacrylamide beads. Bound cells 
were removed from the column by agitation and rinsing and were collected. Flow 
cytometry (FC; FACScan, Becxn Dickinson) was performed on die original . 
PBPC cd on the immunosciecad product bag. McAb used for FC included CD3, 
CD34, KLA-DR, aid a isocype control. Quantitarion of CD34* subpopul aeons 
was performed by analysis of a tetai of 300,000 (PBPC product) or 50,000 
cellular events (selected product). Recovexy and purity of CD34* cells after • - 
possovc selection were of 64% and 57.6%, respecovdy. Results cf FC analysis . 
of CD34* ccB subsets before and after the selection procedure are shown in the 
table. A 52% of die CD34*DR* cdls presents in the original PBPC products was 
recovered after immunostlection, as compared to 24% of the CD3-TOR' cells. 


Call fraction 

Pre-column 

Post-column 

CD34 # cell* (%) ’ 

0.-0(0.37-1.70) 

57.6(37 9-32.4) 

CCM* cells x 

6.5(15-13 4) 

4. 25 (2*3 03) 

C334-HUVOR** tOMs*” 

6 54R.1S-I17S) 

4 06 0.96*3.44) 

C0*4*t ILvOR’ x IQVk j* 

0.2! (0.02*0.61) 

0 05(0 01*043) 


VaUu aw cqircMd as mcCuui *« * k* af r«s»p«*r. 


In eendusion, this method allows a high enrichment of CDJ4* cells and is 
associated to a predomin ant recover/ of CD34* DR* cells. 


“American Society of Hematology Thirty-Eighth Annual Meeting”, December 6-10, 
1996 Orlando FL - Blood, Vol 88, No. 10, Supplement 1, pg. 248b 




Clinical Results: Allogeneic Mismatched or Unrelated Transplantation 


3840 


RAP 10 ENGRAfTMENT WITH MINIMAL GVHO AFTER HLA-MISMATCHEO 
00U8LY SELECTED T-CSLL DEPLETED 3L000 CELL PRECURSOR . % " 
TRANSPLANTS (BCPTL. H Atkins* C. Sreinon’ I, Bence 9racxtar S. 
MeOtafTrfd* h. Hookms* a* GuifM. j* Hwtes££ 8MT program, Ocawa «; 
General Hcsp^ai. Ottawa. Ontario. 

Three cts with ALL (2*post 3MT relapses. 1-1st relapse) received Cy (120 
.mg/kg), fT3l (200 cGy x S) and rabbit ATG (1.25 mg/kg x 4) (1 pt) or 3u (10 _ 
Img/kg), Cy (200 mg/kg) and rATG (1.25 trvgrttg x4) (2 pts). 3CPT toticwed using' 
a graft fircm the patients father (2- donors * 2 antigen HLA mismatch, i donor - 3 . . 
antigen HLA mismatch). Patients received G-CSF (300 ug/d sc until ANC>750) 
and Cydcsccrin post 8CPT. Ocnors received 7 days of G-CSF (-10 ugfkg/d). ; 
Leukopheres* was done on the 4m to 6m cay and bone marrow harvest was 
done on me 7m day. Moderate mremteeytcpenia (38 K. 65 K and 128 K) . 
occurred in ail donors. Because of thrombocytopenia, me marrow harvest was 
deferred in 1 dcnor. Pufrf1ed.T ceti depleted 3CPs were isolated usaig CeUpro 
COZM+) selection and Baxter Maxsep CC2(-J/C08<-) depletion. Procedure ■ * 
parameters are given below: . 



| C034 enncr.ment | 

CD34 recovery 

[Log Tceti depletion 

C034{-) s* action 

| 114.319 x | 


1 2.58 - 3.31 

T ceil eecietion 

| 1.06. 1.15 x | 

47 - 87 % 

| 1.25-1.78 

Overall 

| 190 . 353 x | 

. 

| 3.92-4.93 


Grafts comainad 252 to 406x10* C034{-) c*3s and 0.9 ® 3.5x10* C03(*) cells. 

All patients had ANC > 1000 fey dIX An untransfused platelet courts of 20x1(7/1. 
for 3 days was achieved tiy d22 and d*! One pt did not become independent of 
platelet transfusions. ABO switching was documented at d35 and d49 in patients 
with ABO mismatched BCPT. The maximum ALC ranged between 0.1 to . 
O.SfixltffL Major taxirities were transient pulmonary edema that required 
intubation following rATG infttston (i pt), acydovi r resistant HSV muccsitis and 
esophagitis (1 pt). CMV reactivation (1 pt) and CMV pneumonia (1 pt) and 
severe hemorrhagic cystitis (1 pt). Grade II acute skin GvHO that rapidly . 
responded ts 1 mg/kg/d prednisone occurred in 2 pts. There was no acuta GvHO 
of other organs. VOD and renal insufUcency <£d not occur. One pt relapsed at , 
d 84 end died at 0144. One pt died of CMV pneumonia at d51. The 3rd pt died of 
progressive cachexia end hemorrhagic cystitis at d 132. This report 
demonstrates: 1.) Sufficient purified bicod cell precursors are present following a 
positive selection and negative depletion to allow afloengraftment across HLA 
disparities, while significantly depleting T ceils. 2.) 4 to 5 log T c*U depletion can 
be achieved ta mtrtimize the risk of GvHO in HLA mismatched allogeneic BCPT : 
(recipients. 3.) Ufe-threatenmg viral infections occur commonly in these patients 
and their treatment needs a be addressed in future studies. 
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A CCMP.An.*3CN Cr RSTSO VIRAL 7WSCUC71CN PROTOCOLS FCR GcNE 
TRANSFER INTO RHESUS CC34T SONS MARROW CeLLS. - t .• 

K.S. Cook*, 3 A Amnesia, M. R :</by. RP. wtrote, K.M. Hog*, MR. fin* •„ mX 
Rccerrs. RE Donahue. Call Gtntsys. Inc, Fester City, CA; Hematsiogy Branch, 
NHL3I. RocfcvrJe. MO. 

Retroviral gar* transfer into prirrxs and Curran long term ropopuUhng 
hemataecierc stem sells (HSC5 a irefScent compared to murine HSC. 

Uriilring existing metheddegies errptryed in these murine stufts, we have 
evaluated four gene aansfer protocols ter the transducrion of HSC in a mesus 
transplant modet They am (he following: l) co-culture with retrevnaj producers. 2) 
mt icvtiai supernatant infeebert. 3) jt wvo priming with eywirirtes, and 4) 
immuncselecccn of transduced ceils prer :s infusion. The transferee marker gene, 
CCAZ, is a cn-msrie immune receptor imposed of the human CC4 exaracetfufar 
domain anc re pea (z}-cnain of the CC2 7<ed rtcepicr. Ceil surface eacmssaon of 
this chirn«r> protein faeftatts rapid uterrdasan of transdueben fffleercy by 
FACS analysis. A transient retroviral nr4ducson system, Aat 'ms used wnich 
yields vector rtars cf 1-3 x 100‘roi as assayed on NEH 3T3 ceils. Seven monkeys 
have beer. transplanted using total osdy inadiaodn (650 cGy x 2) » the 
ccnditcning .*?g:,Ten. In a animais, accogous CCOA-enhched ben* marrow (3M> 
ceils were prssrnufated with SCF and IL-3 for as hours and then co-cuftumd with 
retroviral orosuoers for <8 heurs in re presence of SCr, 1L6. and poiyorene. 
Oespif* in vipro mnsducacn sfffcencf s of 25-iC% as measured by FACS analysis, 
detectable' C2*z expression in peripheral zico d (PS) or SM wes absent when 
analyzed by FACS or PCR post transbiartL ki 4 subsequent ardrais, C03A* 
enriched EM *as transduced wim nrrovdal supernatant for 96 hours on plates 
coated wim ana CC3A mAd. in vitro sarscuddon ttfScembes wem 10-43%. ki 3 of 
the a phmaras. 1-3% of P3 ceas expriued CCaz at l month post transplant 8y 
day SO however, CD4z could be detected in enfy 1 of the a anima*s(Q_5% by PCH). 
These resuits might represent tnr.scvcton of shert-tfved hematopoietic 
progenitors. An Additional 2 animals uro ardent in viva priming with SCF and G-CSF 
for 5 days prior to bone marrow har. ist n an attempt to improve stem cefl 
transdeeben sfUdency. Transduced CD-U-expressing cells were subsequently 
purtfed by cs'l sorting. In this protocol the sorted populations (>35% C34+, 2-4 
xi 0® cefls/arimaJ) were ra-intiaad. This nprsseroed 5-70 fold fewer cells than the 
unsored inecu&ms used in tartar transplants. Eigraftment was delayed in. both 
animals. In rtf .Irst animal. CC4Z was diteced in 2% of PS cells aiday 30 and 0.3% 
at day 75 . The second arena! was negirve by PCH. The delayed engraftment 
deserved with tptmariced ceHs in these arorals is consistent wdh (ate endogenous 
hematcpciedc reconstitutkm despite era: was presumed to be a myeloitiabve 
dose of irtadiaPcn. Furthermore, this ccrobicning regimen is associated with a high 
transplant-miaied mertafity (7/11 pnrrxixs died within 3 months of ttansetant}. 
Sased on r.ese studies, we ccrdudi w 1) the C04a ch a neric rec^wor « 
efficerdy expressed in hematepeterd csiis m. tarty time points fallowing 
reesrsbtutien: 2} supernatant crarsducdm cf rhesus CC34+* ce&s aooeais to be 
supericr ro cp-ruitrvadon with rerowal producers, and 3) re-mfusson of sorted, 
transduced ce7s dees not ennar.es ;#rs pansfar efficfenc/ in imro. 
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IN VlTnC EXPANSION wF ZZZ-i-ZZ"* C2U.S ~M 3CNS MAFFCW OF AOJT5 * 
MY £-C : C -SJKSMIA (AML) !N F;.n57 RHM!23iCN A. -«nrr m Var OyT 

•- Mi chaus 1 . St IlSaalga ^ "riaemstplogy OPT, UCL, Brussels Centrum vocr 
M*rsaii>e rrsiijkntKj KUL. Leuven, S*ig;.n 

er;:.- if 3 'esicuai normal $:tm tfti :cc*-acan me expansion of this pocuatisfl in vfms 
ccu;d msmaccaiy provide 4 yaft cavcic si maagrar? :a's sett to promptly nspntt&jtt 
nematcc: i*s after au^cgcu* wnssia.*: for AML : n 0R1. W* hyparessed that tm ■ 
CZZi*C?. * "acnofi couia be sujtae.* :c --.s aaemaefi. a.'icjois cf 5M harvest from paoems 
(pis) vest AML * n CRt (n*9} were «ss»K n C334* cells by immuncaffiraty column and 
cr/c=ns*-.»d ur.il us*. After thawing. CZU* cells were sorted by FAC3 »rto C334-0R* 
anc ZZZ^-Z«~ Yscccns. Ceil fractions *t'i thereafter cultured ;n megum ccnSttcred by 
an allcgt*arc rattted normal human i\rzr* sucoemtnted with ILX IL5. *111. 3CF ± G- 
C3? for i: Z 3 ys. Cuiturts w*r* weekly amsceuiaied a"d rtfed CPJ-GM. h? 3 -C?C and 
SmJ-c csccim *as ass*ss*d irenatiy are at weekly intends. lTC*iC w*t semwpjantified 
initially an; r.*t 2 weeks of licmc culture. : r pts with an abnormal fca/yetvpe £ eagres is. 
kar/cr,=t was assessed inicatfy me aftr 2 weens cf liquid culture. These resets were 
compares :: .nest obtained with wri ;«) 3M taner from allogeneic Conors {n*i5L 
Csiuimr, d 2M harvests torn pts was lew carcanc to nt ar.d their ;rxa^ of 
CCOa-CP » :ft!s was decreases. resuiarg n “5 recovery of small numcers of CC34«3R~ 
ceils attar sstng. Imoaify, the numper r 2FU-SM/ 1C* C33A-0R^ calls was strongly 
cscea sa: compared :c m (7G=57 /s 20 2= *22. 2*0 C32) *'nii it was not briefer: from nl 
fer the 002 a*OR* fracoon (642rAAS vj ~2r32A, p-1^. Tha nurreer of HPPCFC 
prccuess r.- tni 2 sucecpdaticns was e.vtr nl 122=141 vs 4)2=222. p 43.001 
CS* 2C2=*n vs 330=21 1. 343.Cs,. ires* numsars cf .7C*lC.*l0 4 ctfJs ware cmasad 
ecmsarec :: m (CJ7- : 50=31 vs 337=222. p* 3.CG03: 2S*: 55=33 vs 143=90, p4).0Q3). 

For AML 2M c*ii CC34^R* arc 2/v- r ^ c cc u fatiors gsrmated eqavatart numb« of 
l"C-;C. wrartas in nl tn* C034*CR : ** trmsen was ertrehad in LTC-iC ca rc a nd to tn \ 
CC34*CF* trasaon. LTC-IC generated by 3234*0^ ceils were almcsi tquvalendy • 
aszixaz -a:w*en tn* supamaanc arc the acC*mant layar wntn it L7C4C wer* 
preftrentitv located tn the atfermt layer CrU-GM escarswi from pis CC24#OR» cent 
was poor me paciased after dl4 cf cuitin (nsiraf CFU-GM expansion for pa: xi0=8 at : 

C14 , for nr tt55=24 at d2t). Therefcre. yven heir 'rw initial donirg effiiercy. pts •■' 
CC34*5R» :ft!s generated 10 times less 3FU-CM than n in vitro fi t at 014, 94S n 
10.570 CFL'-GM/IO* calls cultured), in aimes; ail insure**, no KPP-CFC ucanaon sctidbe : 
oesarvee *tr rs C334*0R , » cans. Nearly .rp LTC4C ccuid U touna after U Cays of Bgad 
culture (rneem 0. range 0-4% compared 3 heiaf input). Karyotype wes evaluade for 4 pts. 

Very few m^sas epuid be observed dnectfy ahsr sertng. A 'tar 14 days expansion, he cefl 
fractions a-arysed so far ware itmyciypcaiiy ncnrai ( 12-50 mitoses analysed), in conclusion, ■ 
although pesasty devoid of leuxtmte sails, ra 3M 0334-3^ eed fracscn from pts with . 
AML in CS: mew profouid hemcpdeoc d*'s& in wtc. is net enriched in LTC4C and does 
not* jve *.» 3 swsfactcry exrmvcn F v -rar unoerstahdng of me mechanisms of this 
defective ntra^poiesis is required 3 make sxesnson feaadic. 
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CELL CYCLE STATUS AND KINETICS OP C034* SUSPOPULATIONS PrtOM 
UM8IUCAL COBO BLCOD. SONS MABBOW AND MOBILIZED PSBIPH6RAL' 
BLOOD. Da 3fuvn C.VOaifo'rsg A.*. 3r;n 0 , Sgmigf M /. Sl>v;xr-«rs P . Institut 
J. Bordet. Brussels. Belgium. 

‘ We have compared the ceil cycle status cl 0034*0038" and 0034*0038 cells 

' from umbilical cord biocd (UC3) (n-12), bone marrow (6M) (n»9) and peripheral 
blood prcgaritor cells mobilized by G-CSr after chemotherapy (PS?C) (n*7)„ The 
moncnudaated cell fraction was enriched in 0034* cells using Ceprate LC 
(CellPrc) systems. Ceil cycle status of 0034*0038* and 0034*0033* cells was 
assessed using a ftew-cytcmeter by double-labelling analysis using propidium 
iodide fcr SNA content and FiTO-ccnjugated monoclonal ar.tibcdy lor 0038 
expression. The results were expressed as the percentage of 0034*. CC34X033* 
and CC34'C038* cells in proliferative phase of the ceU cycle (S-G2M), and 
summarized in the table belcw: 

C034- C034*C033- SS34*C33»" .0034*0 038*. o 

UC3 9.4*t2 *8.9*1C.9 4.7*C.7 21.2*2.4 

8M 14.3* J. 5 23.3*2.3 ‘ 4.e*1. 1 8.1*12 0.000 

P3 PC 6.8*1 .3 30.8*8.4 23*0.7 11.2*41 NO 

* eetfe at cay 0 without any stmutaoon * :»u cultured for 48 hours wnh SC F, L-3 and IL-0 
p significant differenee between UC3 and 3M CNA content after 48 hcurs culture. 

Cetf cycle analysis indicated mat (a) me large majority of 0034* cells from 08 as 
from 3M and .°3SC were quiescent, (b) compared to 0034*0038* fraction. 

■ ' r *- significantly more 0034*0038* cells were in active phase of me cell cyde . (c) 

/ - there was no significant difference when the ONA content of UC3. 3M and P8PC 

" - was compared, and that was true for each progenitor fraction (C034*. 

T< : 0034*0038* or 0034*0038* fraction). After 4$ hours incubation of 0034* cells 

: J :/\ in Isccve's modified Oulbecco’s medium containing 10% of fetal calf serum and 

;* - 7 stimulated by a combination of SCF(iO rgfmO, IL«3 (100 U/mf) and IL-8 (100 U/mO, 

V BM and PSSC 0034*0038* cells remained essentially quiescent with only 11*1.2 

^ %<n-4) and 112*4.1% <n»3) d the cells in ONA syrthesie. in comparison to 212 

• £ ± 2.4 % (n*4) for C3 C034*C03r ceils. In conclusions, assuming a similar 

>- * duration of ONA synthesis in the various fractions, our results show that (1) there 

=2 . was no significant difference between the celt cyde status of the three sources of 

-. v hematopaietie ceils as well as for me different subpopulations of 0034* cede 

studied (2) the proportion of cells in active celt cyde in the CQ34*C038r and the 
0034*0038* subpopulations is significantly different, the first ore being more 
quiescent that the second on;, this observation has been confirmed for 08, SM 
and PBSC (3) although we did not observe any significant difference between cell 
• cyde status cf 08. SM and PSSC 0034*0038* fractions before in vitro cuiture. the 
OB 0034*0038 population showed greater proliferative response to stimulation 
byCSF*. 
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CYCLED STATUS OF CD CELLS MOBIL ZED DTTO PERTI-ZEaL BLoni) ol- 
KEaLTSY DONORS BY R£CC‘.3>*ANT HUMAN GRaNULgCYTE COLONY- ' 
S 7D.fJlATD*G FACTOR (CATS?). M Umoli. *?o*tirc Tamri. •Vie^.nJri 

to: "«■ Tgrca ftcaa. Haci Rsvra aaaattl to I*mag 

Ror.- g :::« v^caaitoU! fiu^acalfiss^ l^aimaacglal ^giaJl^ 

Insures « Hematology* T- <k A. SemgmliL and hutttute of Radiotherapy". Cmversm ,»i 
Eotejrx aaiogi*. tasuose at' KemanUgy*, Department at Human 3tMid»logy, tinranuy 
'Ll 5a?:=mT of Rome. Rome. 

% *Ju* study we assessed the £srsoeai and kinetic character! at hiph punticd 
hematoacisdc CD ?4+ ceils ram the spheres product* and the none suraw ;RMi ot' ;f* 
norma; iatan undergoing G-CSF rsmieat tor peripheral blood nen ceil* ,’l’KSC. 
mobUissca and trans p ia m a& o tt in iUz;er.*c recipients. Mobilized acd BM CD 14* cells 
were ro.aaied tor tficr coiosy-forsusg capacity and nimetfe proiifemuv* retponse to 
selects! recombinant hum a n -CS? a-nra. std the earnest of very primitive longterm odturu 
uuuauaj caUa (LTC-ICV In addition. '.he cycling sums at orculaung O 34+ ceil*, including 
oo ns s ss s cisoogcsic professor sells sad the more aaunsre L7C-1C, «u deunmiwd bv uw 
cytosine anmaonde (ARA-C) suutdc jh: and the aendine orange ;AO.i tlow cytometric 
techsi^a. C.onogeuc assays a methyiseiiuiose showed the same thequecy of CFU-C when 
?3 pnmacO 34- cells and 3M ceils were stimulated with the conditioned medium ifU* 
LCM Hrsever. mobilized CD 34* ceils wen signi&aolly more responsive than tour steady* 
state 3M caunterparts to 2.-3 usd SC? :cmr.s*i with G-CSF or 3.-3 is presence of Hpoi !n 
cuinrss added with SCF. 1L-? and £po *e round a mean of 1.3 el SEM ^aid merest of PH 
CFU-GM asd 3FTJ-E as compared to 2M CD 34* cells fp < 0.05\ Alter S rak* ot* liquid 
culture snorted by the oymeered sssi c ro mil cell line M2-10B4 to prodace (J-CSF and 
IL-J. w rspeud 41.2 * 15 SEM tad iij * 34 SEM LTC-tC jw to 4 C3 54* «U» ra I*B 
steady-sure 3M, fwpectnrriy (p • NS). The AiU-C suicide assay dm a o ess ated ihm 4 r 5% 
SD of Assauted precunon and 1 s 3H SEM of LTC-tC in PB are in S-phase u coreperud n» 
25*5 t tIH SD and 21 * t% SEM of hue&e 3M. ncspecuveiy (p < 0.001 \ However, longer. 
t n cabs s ca with ARA-C (IMS botes), in pre se n ce of SOF. IL-3 asd G-CSF or 0.4«. 
de nwttfnu d that geetg than. SOH of LTCnC in equally cyclicf with ao ditSceace wuh EtM 
edit. fmth gBo c t. studies of ceUcyde disethutioo oo P3 and SM CD 34* cells continued', 
the low aasber of circuLat&| profemur eeHs » 5- and GjM-phase whereas umultoneouk 
DNaRNA maiyzzs demotucated *at ie majonry ot’PS CD »> cells art not quiescent f U 
CQ-phait) beat id Gj-phait with a egatjeagn duTermtee wuh baselsne and G-CSF hcual 
BM (SO s 5H SEM mas *1.9 ± SEM sad 48 ± 4% SEM. respeemly. P « ti5> 
Moreovf. G-CSF e d mims c a aoo prevesud a little hut si^iticaat propor ma of mobilized CD 
34+ coils ±3B a popt osis. In seminary, our results indicate that mobilized and BM CD 34* 
cells can be considered equmient tor t* mtqueacy ot' both camauned ud more mmafure 
hematgpcieac profewtar ceils although they show dirt cent kinetic asd Pactional protiks. 
Moreover, is contrast with previous rtpera. we found rtiat PS CD 34+ uils. including very 
prianove L7C4C, are recruited is ceU-cyc.'c 
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COMPARISON OF IMMUNE RECONSTITUTION .AND GVHD AFTER 
ALLOGENEIC PERIPHERAL BLOOD STEM CELL TRANSPLAN- 
TATION WITH OR WITHOUT CD34t SELECTION J.Etnkg , IL 
Behfin«;* . H. Bern* . C Btntttf . IL^SSiafC. i_WiaWsC.il 
Hardungv iftd R. Mertgismam . Dept. Hematology & Oncoiogy. Aiben- 
Ludwigs University Medical Crmer, D-"91Q6 Freiburg, Germany 
32 patients (mean age 35 years. 19-54) with advanced hematologic 
malignancies were transplanted from H LA -identical related donors using 
filgrastim-mobilized peripheral grafts only, In 15 patients CD 3 4- selected 
grans were transplanted containing a median of 4.3xlO*/kg body weight 
CD34- ceils with a median punty of 555, and 0.45xl0*/1cg CD3^ ceils 
(group !)- 17 patients were transplanted with unselected grans containing 
5.5xlGVkg CD34+ cells and 142xIG*kg CD3- ceils (group ID. Patients 
were conditioned with Bu/CytlQ or TSLV?l6i’Cy. GvHD prophylaxis was 
Cyclosporin A only in group I and additional prednisolone was used in 
group II. .All patients received filgrastim fug “kg body weight post transplant. 
Engraftmen i was equivalent in both groups with neutrophils > 500/ui after 
a median time of 10 days (range 9-15) and platelets >20 000 after U.5 
days (10-20) in group l and 15.5 days (10-70) in group 11. Transfusion 
requirements were similar in both groups with S units of packed red ceils 
and 72 units of platelets. Acute GVHD >*I occur ed in 3 patients all 
presenting with grade (1 GVHD which resolved with appropriate treatment. 

Half of the patients are alive with a median follow up of 265 days (72-662) 
and chronic GVHD was not seen in group I patients and in 1 patient only in 
group II. Lymphocyte subsets were analyzed monthly post Tx. In both 
groups NK cell numbers normalized within 2 months and B cells within 6 
months. CD4+ counts reached > 20CM after half a year and CD8+ cells 
normalized by 3 months. Allogeneic PBSCT results in rapid reconstitution 
of lymphocyte subsets without significant acute or chronic GVHD. 
Transplantation of peripheral blood derived CD34* selected cells is safe and 
results in stable long term engraftmen: without compromising immune 
reconstitution. The >300fo!d reduction of CD3-r cells in the CD34+ 
seleeted graft may allow reduction of post transplant immunosuppression. 
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MDR-1 VECTOR MARKING SHOWS THAT CFUGMS DO NOT • 
CONTRIBUTE TO ENGRAFTMENT IN PATIENTS FOLLOWING 
INTENSIVE SYSTEMIC COMBINATION CHEMOTHERAPY. L. 
Haaaaia/ S s o. Ea .* Z- r. Cote. ' a Davn. ’ T. vims ’: . 
P. Btoga / L Kavanagh. T. Hcirr.r/g.* E. Meghe=»r. - L, 

Bcasaa / s Z. galaaa. M, Asdm.?. S. 

A.5. U.T. M.D. Anderson Cancer Center, Houston, IX, 

Systemix, Inc., Palo Alto, CA, CellPro, Inc., Bothell, WA, 
Microbiological Associates, Rockville, MD, Ingenex, Inc., Menlo Park, 

CA, Kenneth Morris Jr. Cancer Hospital, Los Angeles, CA, and Yale 
University School of Medicine, New Haven, CT. ' 

The total nucleated cell count /Vg, the number of CFUGM/kg, and 
die number of CD34+ ceils/kg have ail been used as independent 
predictors of die reconstituting ceil comest of peripheral blood or «" 
marrow ceils of hematopoietic stem tells. These data have suggested . 
that if the dcse of CD34-rceils/kg is greater than 2 x l(Mcg, prompt 
and complete recovery will occur. It is not clear whether ceils belonging 
to later sages of maturation will contribute to hematopoietic 
reconstitution following intensive systemic thenpy. In order to test if 
the CFUGM sage of maturation contains reconstituting cells, we 
analyzed the transduction frequency of CFUGM using two different . 
methods for isroduction of the resoviral vector containing the MDR-1 * 
cDMA into CD34 ceils: 1) The suspension method, which consists of 
suspending the ceils collecmd soon after chemotherapy and CD34 ' 
selection in rero viral supernatant for 4 hours), and 2) the stromal 
transduction method, which consists of ino cul a tin g the cells on stromal . 
monolayers, in the presence of IL3 and IL6 and retroviral super n a tant s 
for 48 hours, and found that the transduction frequency was equal in 
methods 1 and 2. Post transplant cells of 5/8 evaluable patients were 
positive for veemr MDR-1 in the patiens transplanted with the cells 
transduced by the stromal transduction method, whereas the cells of 
0/10 of the patients transplanted with cells transduced by the suspension 
method were positive for the vector MDR-1 cells. These results suggest 
that 'subsets of CFUGM exist which do not reconstitute patients 
following intensive chemotherapy. 
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TRANSPLANTATION OF POSITIVELY SELECTED ALLOGENEIC BLOOD 
CD3i* CELLS. W Bwiwer. S SehK:^. ' M. Sutkiw.' C, Fl’:!.' jjfes.' A* 

B ranges. * A J^esmann .* B Ve»V * S. Heirr.fold .** H. Sinseie . and L Katz . De- 
part scs 3f Imersal Medicine. Oivisicr. of Henuioiogy and Oncology. University of 
Tubingen. Germany, and *e«iIFro, Bothell. WA. USA. 

In allogeneic transplantation. G-CSr mobilized peripheral blood progenitor ceils 
(PS PCs i are now being used with iseressiog frequerxy as an alternative for bone 
marrow nsssiassadofl (BMT). However, there is concern about ms greater number 
of immimocccretem T-ce!ls in an ucmacipuiated PS PC allograft U ::m?ared :o a 
conventional 3M graft which might lead a an increased risk of severs acute ind>or 
chrome grsft-versus-hcst disease (GVHD). In order to potentially decrease the rule of 
GVHD. *e positively selected CD 34 * Wood ceils using the Ccrra:: SO device 
(CeilPro. 3c:heii. WA) which was shew* :o results in a. 1-3 log depletion of T-cells 
(Bragg:: s: ai.. Blood 84; 1421. 199-ii. Hem. we report on the replantation of 
CD*-' ?S PCs from 13 allogeneic sibling donors in patients with MU 5 AML [n- 121 
as well as ;a racena with high-risk or relapsed acute lymphoblastic leukemia (a* 3]. 
The median age of the patient populaces was 42 yea is (24-53). T*e donors were 
H La - matched in 13 cases, while 2 decors had l antigen mismauo. Ail donors 
received G-CSr .Neupogca 1 ; 2x12 j*g*ig s.c.) for up to 7 days for mobilization of 
PB PCs. A median of 3.5 (range 3-5) spaereses were performed to ratifies, sufficient 
numbers of ?3PC for subsequent seleccon of CD 34 * cells. Because :f insufficient 
yield after CD24* cell separation. 5 parents received unseparated ?3?C in addition 
to CD3- selected PB cells (group A). The remaining 10 patients were transplanted . 
with CD34* selected ceils only (group 8). A median of 3.3x10' CD34* ceils/ kg 
(range j. 5-4.9) and 3.6x10* CD34* csils/kg (range 3.2-6.53 were transplanted in 
group A md 3. respeoively. The yield of CD34~ ceils after CD34* «•; selection was 
43?; (22-cii with a purity of 76% (range 51-33). The number :f CD3" cells 
transpiamed were I65xl0*/kg (range 60-344) in group A. and 0.53.x lOVkg (range 
0.23^0.95) in group 9. Conditioning consisted of BuCy or TBLCy. Cyclosporin A 
(CSA) and MTX were given for GVHD prophylaxis in 12 paueaa. while 3 patients 
received CSA oniy. Time to neutrophil recovery > O.5xl0*/lwas 16 days (range 13- 
19) in group A. and 14 days (range 10-15) in group B. Time to playlet transfusion 
independency > 25.000/^1 occured at day 16 (12-29) in group A. and day 19 (15-24) 
in group B. No graft failure was observed. One patient developed foal infectious 
complicaticss as day +3. In patterns transplanted with CD34* seler^d cells stone 
(group B). w« only observed grade 0-H scute GVHD. while 3/5 patterns treated with 
unselemed P5K (group A) developed grads tXI-IV GVHD. and 2 of them 
subsequently died at day +25 and + 124. respectively. At a median .follow up of 240 
days (23-353). 3 patiem are alive and well. These dam suggest that positively selected 
allogeneic PB CD34* cells induce a rapid and stable engraftment of hematopoiesis 
with a possibly reduced incidence and severity of acute GVHD. 
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Immunodeficiency and HIV Infection 1 
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mobilization of peripheral blood progenitor cells 

USING G-CSF. IN HIV- 1 INFECTED PERSONS. LZlil'.'-i-Iaa'.* S. 
Li.* EJlii-S'.* S-USSES!!’.* 1 Sn«ec;n«kt . a. Teyaseter .• 5^r?raan '. 
1 fio - " City of Hope National Medical Center, Duane CA and ’Roche 
Molecular Systems, Somerville NJ. 

G-C Sr -cased mobilization of peripheral blood progenitor cells (PBPC) has 
been associated with transient reduction in CD4 cell counts in normal donors 
(M, Korsiiflg it ai , BMT in press, ! 996). The purpose of this study was to 
determine the safety and effectiveness of granulocyte-colony stimulating 
factor (G-CSF) for mobilization of ?3PC in HIV.; infected persons. Seven 
HIV-t infected persons with >100 CD4 cells and no evidence of AIDS were 
treated with G-CSF for 5 days (10 ug/kg day). Sixteen hours after the founh 
dose of C-CSF. mononuclear ceils (MNC) were harvested during a 12 L 
apheresu using a Fenwall CS-30C0 cell separator, and CD34“ ceils were 
ennchec using an Cepratei SC Stem Cell Collection System i.CellPro Inc. 
Bothell ’A* A). Clinical status, CD4 counts, plasma HIV RNA using RT-PCR 
(Roche i. and HIV- 1 infectivity assa>s of piasma ar.d MNC were monitored 
for 6 rrcr.r.5. Six subject completed the apheresis without significant 
problems, and one failed to ccmpiete the apheresis because cr inadequate 
venous iicsss. During the 4 days of G-CSF treatment, there was a prompt 
mobiiizascn of total leukocytes with a peak WBC range of 13-61 x 10 /L 
and peak CD34*> percent of MNC of 0.2-2JH- both at a median time of 4 
day's pos;-C-CSF. The apheresis produce yielded a mean 3.6 x 10 MNCTce 
(range C5-:\? x 10 /kg ). CD34- cell selection yielded a mean 2.3 x lOr 
cell* kg irange U-5.4 x 10* leg). BFU-E and CFC-GM were within normal 
limits, bu:CFU-GEMM were reduced. Baseline CD4 counts (mean - 450) 
were reduced by a mean of 32% at one month posc-apheresis (p * 0.012) and 
returned to levels not significantly different from baseline after 2 months. 
There was an increase in mean piasma HIV- 1 RNa levels from baseline 
6J 10 gercme copies per ml (gc/ml) to a peak of 12.600 je*mi at 4 days post 
G-CSf fp ■ 0.1). At 3 months and 6 months after G-CSF, the plasma HIV 
RNA decreased to a mean of 4,000 gc/ml and 1.600 ge m I, respectively (p 
>0.35). Leukocyte and piasma infectivity assays were positive for HIV-1 
before and after apheresis in all subjects and decreased during the time of 
ceil mobilization. There were no changes in clinical status of the subjects 
during the $ month period of observation. PBPC can be mobilized from 
HIV- 1 infected persons using G-CSF. and functional CD34- cells can be 
efficiently selected. CD4 counts are transiently depressed following 
apheresis without signiffcant increase in plasma HIV RNA levels or change 
in clinical status. 
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Clinical Gene Therapy 
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INHISi-lCN OP HIV-1 RSF'.lCAnCN IN ANTI HIV-1 GENE 
EXPRESSING LONG TERM SONS MAF.F.CW CULTURES 
E3TAS..SHS0 FROM CD34- CELLS OF KIV-l INFECTED 
CCNCFs G. 9au»r • S.FWan* I aa-inr • K tfaims • P Valeter • 
Usual and D.3J<prin Childrens Heso/tai Los Angles. CA. City ot 
Hop# Mecca! Center. Duarte. CA. 

Long :arm bona marrow cultures established from CD34+ celts 
isolated "rcm cord blood or bona marrow of HIV-T negauve donors 
transonic with several retroviral vectors containing anti MIV-i genes 
strong:/ mbit HIV-1 replication after challenge with the macroonage 
tropic 3 : 1:3 HIV-l Jfl-rL. 7o determine the feasibility of gent therapy 
for AiC5 n individuals already infected with HIV-i, G-CSr mobilized 
pericr.s'i; blood C034- cells were isolated from HIV-1 infected 
indivicui.s and transduces with retroviral vectors containing three 
different ami Hi V 'genes: An RNA decoy vector over ex ores ung the 
rev bmc:-; domain of the Rev Responsive Siement. L-RR£-nto, a 
doubie -ammerhead ribcr/me vector targeted to the rat and rev 
transcrct L-TF/TAT-neo. and a vector containing the transdominant 
mutant it MTO in the construct L-M10-SN. As a control, a vector 
media::.” only neomycin resistance. LN. was used. After three days 
of trarscuchon on allogeneic stroma in the presence of SCr, il-S and 
IL-3. the cultures were G41 a selected, and challenged with HIV-1 JR* 
Fu and a cnmaiy HIV-1 isolate. 

Results: Compared to the control, the L-fiRE-neo. L-TR/TAT-neo and 
L-M1G-SN transduced cultures disoiayed up to 1GCG fold inrucition of 
HIV-1 reciicadon aftsr challenge with HIV-1 Jfl-F. ard a primary HIV-1 
isolate. This preliminary study suggests that anti HiV-gsnes can be 
introduced into C034+> ceils from individuals already infected with HIV- 
1, and strongly inhibit HIV-1 replication in primary ‘monocytes derived 
from CC2A- progenitors. As the presence of bone marrow stroma 
during rcroviral transduction enhances gene transfer into C034+ 
celts, ard long term sngraftment in recipients of transduced 0034+ 
celts, we evaluated the feasibility of using stroma from HIV-1 infected 
indtvteuas to support transducbon of C034-* ceils. A comparison 
between Tit growth rates of cultured stroma from HIV-1 negative and 
HIV-1 positive donors showed needy identical proliferative capacity, 
end gere transfer into C03«U ceils from HIV-1 negative and HIV-1 
positive donors wee supported equally well by stroma from HIV-1 
negative and HIV-1 positive individuals. 

Conclusions: In all. these data support the feasibility of applying 
retroviral - mediated transduction of CC34* cells from HIV-1 infected 
individuals for gene therapy. 
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Clinical Results: Autologous Transplantation 
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TRANSPLANTATION OF POSITIVE:" SS1KT5D CD3-»- SONS MARROW AND 

Moaccao fsayazzM bcocd tills prom haploid enttcal seated 

DONCPj -OR KICK-RISK K3IATCL30X MALIGNANCIES. A M v«g. £ 
A.-!Mes. ~ Cauiw. / r ? "ilrrf. C ~ Lannatrg W R-.*lo. C A /iccfci* 

«nd MC Isvacci Saury L'axmty. ALca. CA. Fred Hin g tiiiuim Cincg 3 ntm-i 
Cater. ieurte. WA; Veen Adarimmtmn Madeal Cats'. Seanle. Wa. Washington 
UmvssTT. Sc Louts. MO; Soanh Tmas C ansar insamte, San Antowo, TX. Cmv«mcy of 
Pittsburgh. Pittsburgh. PA; and CclIPra. ia. 3ot h ri l . WA. 

Th* lack cthtaoeomp table related or orriaied honors Ionics the application of allogeneic 
bone mrrew crmsplanciiion (SMT) ;cr Trams =r of high-risk hematologic malignancies. r or 
pacanil :*;ts) who lack KLA-matehed daren. rsrjpianocon of selemad CD 34- heaiacopoi- 
esc prsjrsaw sells Tom haploidenocai raisiives provides sn alternative source ofnem cells 
with recused cumb ers of T ceils and ssgh: :s associated with reduced risks of severe jrxit- 
veraus-hc*; disease (GVHD). To test hypothesis, we evaluated transplantation of CO 34+ 
ceils < e : ag ; sd with an avidin-bietm igs^oahcrcuon column (C2PSLATH SC System) from 
both G-CS?-<nobitizsd peripheral blood aril ,?SC; leskapheresis products and bone marrow 
colle cscr j Tom HLA-hap loidcnucai rria^d dcoors in 1 3 pediatric pcs (median age. 6 yr. 
range. 1 • 13) and 1 1 adult pts (median aj:. 3d yr. range. 22 -4a) with high-nsk acute lyrcpho- 
cyric Irakmia (a* 1 3). acute myelocyte leukemia (n«4), chronic myelocyte leukemia (a*4). 
rgy rio d y miaicc a y ndrome (a *2). or scs-r-Iadgka lymphoma (n*l ). All pcs received pre- 
transpUm acndiuocung with £acsonatcd *aul body ir radi atio n (!2-U Gy), cyclophosphamide 
($0 tngrkg'i v 2 d). and anri-thymocyte jichriia (30 mgrkg'd x 3 d) and post-transplant cycio- 
sparine mi short -course mechocrctate. The median dose of CDj4> cells (x I0*.1cg) was 1 4.6 
(range, 14-75.6) in pediatric pcs and 10 4 % range. 3.7-15.6) is adult pcs: the median dose of 
CD3-»*erij (x lOMeg) was 2.2 (range. 0.2 -5.3} in pediatrie pcs and 0.3 (range. 0.3- 1.7) in 
adult ptn Twelve of 13 pediatric pts (97%) md 3 of II adult pcs (73%) had donor ocutrcphii 
en graft .- srz m edi a n erne to attain afasofcasc iagp hil count >0.5 x 1 CM was 12 d (range. 
10-2!) in pediatric pti and 20 d (range. 12-27) in adult pts. Two adult pts died without cs- 
graftraem at 9 tod 2 1 d, respecrively, after transplant. and two pts (1 adult. 1 pediatric) had 
grad Aite* followed by autologous hemaspeleae recovery at 33 and 36 d. respectively . 
adcncipiam. Eight of 12 evaluable pediaris pts (67%) and 2 of S evaluable adulr pts 
(25%) had Grade Q-U acute GVKD; 4 pern atria pts (33%) and 6 adult pts (75%) had Grade 
m-IV acoe GVHD. Chrome GV5© devrieped in 2 of the 7 pediatric pcs (29%) and 2 of the 
4 adult p*j (50%) who survived >100 daftarTansplant Deaths occur red in 7 pediatric pts (4 
GVKD, 1 VOD. 2 progressive disease) and 10 adult pts (6 GVHD, 2 regunen-reiated toxzri- 
cy . 2 seprish Six pediatrie pcs, including ! with autoiogous recovery, are alive ac a m edian of 
5 1+ wk grange, J4+-66-*') after xansplam. and l adult (also with autologous recovery) is stive 
at 52** wk after transplant. The probability af survival at 1 yr is 45% for pediatric pcs and 
10% for iftiiipta. We conclude (hat tramrlanation of positively selected CD34* cells from 
hsploidencal relatives is feasible and associated vnth prompt esgnftmeot in the majority of 
recipientr. however, risks of severe acuu C* VXD and of chronic GVTS remain. A study has 
bees initial! in children with hematologic malignancies to evaluate additional T cell deple- 
tion and transplantation of CDj4~ PSC prcdocu rota haplouienticai rriatsd donors. 
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AlTOLOGOLS PERIPHERAL BLCOD SELECTED CDM* rrrr 
TRANSPLANTATION for the treatment of severe 
PROGRESSIVE SYSTEMIC SCLEROSIS F Looted!. A Ravelin. R. 
Meccano*. D Montanan*. C Perofti*. F Dc Bcaedct:;*" M. Zccsa*7 P 
Bonctti*. G Gtomam*. P De StefaaoT^A. Martin;* Qiatca Pcdiatnca. ' 
Cmvetsul ii Piviaand Blood Transfusion Service. IRCCS PolicUaico Sag 
Maaeo, Pavia. Italy. 

-«• • - Autologous booe marrow transplantation has bees recently proposed 

as potentially curative treatment for severe or poor-pro j aosis autoimmune 
diseases* Is view of results obtained is uuaai mode is. w« decided to five 
an autologous peripheral blood stem ceil (PSSO transplant to as 1 1 -year- * 
old girt affected by systemic ‘sclerosis with progressive long fibrosis" but 
r: without pulmonary hypertension. After baring obtained approval of the 

local Ethical Committee and written informed consent of the parents, the 
child received a mobilizing chemotherapy consisting of 
cyclophosphamide * (CY) it < dose of 4 grim. followed by the 
administration of G-CSF at a dose of 10 pg/Kg'day. Two leukapheresis 
procedures were performed on day ±12 an d day +13. respectively. The 
number of ?5SC collected was 4.3 x tO^Kg. A three-log T-ceil depiction 
was performe d as CD34+ cell positive selection by means of Cepnce SC -• 
and purified C034+ cells (percentage recovery 70%) were subsequently . 
cryoprcserved. Prc -transplant conditioning regimes consisted of CT at a 
dose of 30 ag?Kg from day -3 to day -2 and the monoclonal antibody 
- Campath-lG at a dose of 10 mg'day for 2 days. After thawing, the tool 

infused CD34+ cell count was 3.3 a KTTCg; the residual T lymphocyte 
dose was 3 x tOMCg. G-CSF was administered after transplant at a doss of 
3 pgflegMay for 12 days. The early post-oansplaat period wis uneventful; . 
neutrophil and platelet cngmftment (PMN >03x1 O^L and PLT > 30 x 
• v . 1 0*'L) was achieved on day >1 1 and day +14. respectively. The patient was 

~ - discharged on day +24 and she is alive and well, with a normal blood 

count 70 days after the transplant procedure.* The immunological 
evaluation performed 2 and 4 weeks after transplantation showed a 
" moderate reduction of mature" T lymphocytes (patient’s C03+ cells * 

30%; normal controls « 63-33%) and profound .impairment of the 
proliferative response to phytohaemoajjluonia. coocaaavalin-A and anti- 
CD3 monoclonal antibody (< 3% of aornal control subjects). This pattern 
of i m mu nological recovery is similar to that normally observed after * - 
unmanipulated autologous BMT. Our experience demonstrates the 

\ feasibtiicy and safety of this procedure in children affected by severe •’ ? 

v aatoimmnne diseases. A longer follow-up and careful monitoring of signs 

r: and symptoms of the original disease »iU be accessary in order to evaluate, r. 

“ : the efficacy of the treatment 
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